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SECTION  I 


INTRODUCTION 


A.  BACKGROUND 


Thf  Air  Fore''  Enqineerinq  and  Services  Center  (AFESC) 
contracted  AMETKK,  I nc . /Of f shore  Research  and  Enqineerinq 
Division  (ORKD)  to  design,  build,  and  test  a  tool  for  the 
penetration  of  aircraft  skin  and  application  of  aqent. 


^The  need  for  development  of  the  tool  evolved  from  the 
fact  that  current  USAF  firefiqhtinq  equipment  does  not  pro¬ 
vide  rapid  access  to  aircraft  fires  occurrinq  in  airframe 
voids  where  access  ports  are  either  limited  or  not  provided . 
Various  aircraft  sizes,  conf i qurations ,  and  the  use  of  high- 
strenqth  metal  alloys  make  forced  entry  to  these  areas  time- 
consuming  and  difficult..  To  correct  this  deficiency,  a 
lightweight,  hand-held,  self-powered  device  is  needed,  which 
will  penetrate  aircraft  skin  and  serve  as  a  discharge  outlet 
to  dispense  fire-extinguishing  agent. 


AMETEK,  Inc./ORED  designed  a  tool  to  meet  the  require¬ 
ments  identified  by  the  Air  Force  and  submitted  ORED  Report 
No.  14.46  defining  the  desiqn  in  February  1983.  This  report 
describes  the  tests  conducted  to  qualify  the  AMETEK  design  to 
meet  Air  Force  r equ i rements  of  the  contract. 


B.  USAF  REQUIREMENTS 


The  USAF  identified  requirements  for  the  Aircraft  Skin 
Penet rat  or /Agent  Applicator  as  follows: 

1.  Penetration  Requirements 

The  tool  shall  penetrate  USAF  aircraft  skin  materials 
and  any  internal  thermal  or  acoustical  insulation  materials 
and  cabin  panels.  The  penetrator  device  shall  be  capable  of 
penetrating  a  minimum  of  14  inches. 

2.  Mechanical  Actuation 


The  tool  shall  be  mechanically  actuated  and  safe  to 
operate  in  any  explosive  or  flammable  environment.  The  device 
shall  not  incorporate  ballistic  or  explosive  propellant 
ma  terial . 


3.  Operation  by  One  Person 

The  tool  shall  be  operated  by  one  person  from  a  vari¬ 
ety  of  positions,  from  hip-level  to  overhead  at  arm's  length 
and  from  various  footings,  including  the  ground,  aircraft  sur¬ 
faces,  and  from  a  ladder. 
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Halon  1211  Delivery 


4  . 

The  tool  sh.ill  be  suitable  for  delivery  of  Halon  1211 
fire  suppression  uqents. 

5.  P-13  Vehicle  Base 

The  tool  sh.ill  be  designed  to  be  fully  functional 
from  a  P-13  vehicle  as  the  operational  base. 

6  Quick-Disconnoct 

The  tool  shall  have  quick-disconnect  capability  for 
both  input  connection  and  nozzle  output  connection. 

7.  Halon  1211  Discharge  Rate 

The  tool  shall  be  able  to  discharge  Halon  1211 
at  5  to  5.5  pounds/second. 

8.  Throw  Range 

The  tool  shall  be  designed  to  have  an  effective  agent 
throw  range  of  not  less  than  30  feet. 

9.  "Trigger"  Type  Turn-on 

The  tool  shall  have  a  "trigger"  type  of  actuation 
turn-on  with  a  lock  on  dispensing  capability. 

10.  Retention 

The  tool  shall  have  suitable  retention  means  to  prevent 
penetrator  from  falling  out  during  use  if  unattended.  (Note : 
Mechanical  or  nonmechanical  means  are  acceptable.) 

11.  "Human-Engineered" 

The  tool  shall  be  "human-engineered"  for  operational 
cause  by  a  single  Air  Force  firefighter  wearing  full  protective 
proximity  clothing,  including  gloves,  as  required  for  a  real¬ 
istic  fire  environment. 

C.  SKIN  PENETRATOR/AGENT  APPLICATOR 

The  AMETEK  tool  was  designed  to  penetrate  aircraft  skins 
and  to  permit  rapid  turn-on  of  agent  within  confined  spaces 
of  aircraft.  (See  Figure  1) 

1.  Skin  Penetrator /Agent  Applicator  Description 

The  Skin  Penetrator /Agent  Applicator  employs  a  small 
precharged  pneumatic  cylinder  for  energy  storage,  a  standard 
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Figure  1.  AMETEK  Penetrator/ 
Agent  Applicator. 


3 


commercially  available  pneumatic  drill  for  encrqy  transfer, 
and  a  small  compact  human-enq i neered  assembly  packaqe  of  all 
the  components. 

The  enerqy  storaqe  is  sufficient  to  penetrate  6-8  holes 
in  the  heaviest  wall  aircraft  airframe  constructed. 

A  small  qauqe  is  provided  to  verify  the  fully  charqed 
readiness  of  the  tool. 

Charqinq  may  be  accomplished  using  standard  breathinq 
bottle  equipment  presently  in  place  at  most  firefiqhtinq  facil¬ 
ities. 


A  quick-connect/disconnect  fitting  is  provided  for  the 
agent  supply  line  with  a  standard  firefighting  type  of  quarter- 
turn  ball  shutoff  valve. 


The  compressed  air  storage  bottle  is  secured  with  quick- 
acting  overcenter  toggle  clamps  for  ease  of  assembly  and  peri¬ 
odic  interchange  of  bottles,  if  desired. 


The  bottle  is  charged  for  2200  psig  on  the  compressed 
air  facilities  used  for  breathing  bottle  charging.  A  regulator 
controls  pressure  to  the  energy  transfer  system  at  100  psiq, 
with  flow  initiated  by  an  index  finger-actuated  trigqer. 

2.  Systems  and  Subsystems  Organization 

The  Skin  Penetrator /Agent  Applicator  System  is  organ¬ 
ized  into  the  following  systems  and  subsystems: 


System/ 

Subsystem 


Number 

Title 

1.0 

Complete  Tool  Asseml 

2.0 

Penetrator 

2.  1 

Tip 

2.2 

Drive 

2.  3 

Energy  Storage 

2 . 4 

Enerqy  Release 

2.  5 

Assembly  Clamps 

2.6 

Energy  Connection 

3.0 

Aqent  Transfer 

3.1 

Agent  Connection 

3.2 

Shut  Off/On  Valve 

3.3 

Conduit 

3.4 

Discharge  Nozzle 

4.0 

Tool  Retention 

4.1 

Retention  Feature 
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SECTION  II 


i 


TEST  PROCEDURE  AND  RESULTS 


A.  TEST  PROCEDURE 

Tests  were  organized  and  conducted  to  evaluate  capa¬ 
bilities  of  the  tool  to  the  USAF  requirements  of  Section  I 
of  this  report. 

The  test  plan  was  based  on  the  following: 

1.  Government-Furnished  Equipment 

Government-furnished  equipment  included: 

a.  Halon  Tanks.  Shipped  from  Tyndall  AFB  for  Halon 
charging  at  Vandenberg  AFB. 

b.  Skin  Panel.  Section  of  B-52  skin  panel  for  pene¬ 
tration  trials.  (See  Figures  2  and  3) 

c.  Halon  1211.  Supplied  by  Vandenberg  AFB  to  fill 
tanks  (A . 1 . a . ) . 


2.  Use  of  Government  Facilities 

The  following  Government  facilities  were  used  for  the 

tests : 


a.  Pacific  Missile  Test  Range,  Point  Mugu.  Use  of 
surplus  f ire-training  aircraft  for  penetration  trials.  (See 
Figures  4  through  7) 

b.  Vandenberg  AFB.  Halon  1211  flow  tests  and  pene¬ 
tration  trials  in  mock-up  fire  training  aircraft.  (See 
Figures  8  and  9) 

3.  Test  Sequence 

Tests  were  conducted  in  the  general  sequence  of  flow 
tests  with  water,  penetration  tests,  and  flow  tests  with 
Halon  1211.  * 


B.  TEST  RESULTS 

Tests  were  conducted  by  personnel  from  AMETEK/ORED,  the 
Air  Force,  and  the  Navy  in  evaluation  of  the  Skin  Penetrator/ 
Agent  Applicator  to  the  Air  Fc.ce  requirements.  The  test 
results  and  illustrating  photographs  follow. 
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Penetrator  Presented 
to  B-52  Skin  Panel. 
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re  5.  Skin  is  Penetrated  and 
Penetiator  is  Retained 
in  Skin  Ready  for  Agent 
Dispersal,  Pt.  Mugu. 
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Figure  6.  Four  Penetrations,  Upper  Left  -  Double- 
Skin,  Center  Upper  -  Single-Skin,  Two 
Right-Hand  Holes  Achieved  by  Hand 
Penetration  Without  Drilling,  Pt.  Mugu. 


Figure  7.  Several  Penetrations,  Pt.  Mugu. 
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Figure  8.  Halon  1211  Flow  Test  Setup. 


Figure  9.  Halon  1211  Supply  Cylinder  Mounted 
on  Scale  and  Connected  to  the  Agent 
Penetrator  Tool. 
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1.  Penetration  Kegu  1  rements 

A  variety  of  penetration  tests  were  conducted  through 
test  panels  of  aluminum  alloys  of  various  thicknesses  and 
through  aircraft  fusolaqe  and  wing  panel  sections. 

2.  Mechanical  Actuation 

The  tool  is  actuated  mechanically  by  hand-trigger- con¬ 
trolled  penumatic  power  from  a  self-contained  air  bottle. 

(See  Figure  10) 
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BY  K'S-A-  DATE  k'23J^3  SUBJECT  TEST  ON  AIRCRAFT  AT 

POINT  MUGU  NAVAL  AIR  STATION 


SHEET  NO 


TEST  A  I RCRAET :  S -7 

I  AIRCRAFT  PENETRATOR/ AGENT  APPLICATOR  TOOL  PENETRATION  TEST 


TEST  ELAPSED  BOTTLE  PRESSURE  LOCATION  ON 

N0  TIME  _____  (PSI) -  FUSELAGE 

(SEC)  INITIAL  POST 


Side  and  engine 
nacel le. 


COMMENTS 


1  300 

S  i  de 

1010 

S  i  de 

Went  through  side  panel 
rapidly  and  pushed  to 
maximum  penetration. 

Had  to  work  out  of  h< 


to  remove. 


Through  single  panel 
all  the  way .  K34 


Pressure  too  low  to 
complete  hole.  &4 


3  .  Of  .  •  i  .1 1  i  •> !  t  ■  y  1  'tic  P<  ■  i  si  in 


The  t  oo  1 
,i  sf  ec  t  j  ■( 's  l  t  ion. 


may  hr  operated  by  one  person  from  angle  or 
(See  Fiqnro  11) 


Figure  11.  Firefighter,  Running  Ponotrator  Through 

Skin  with  Halon  1211  Protection  Knve  1  op. ■ , 
Vandenberg  AFB  . 
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4.  Halon  1211  Delivery 


The  tool  delivers  the  required  amount  of  Halon  1211. 
(See  Figures  12  through  14) 


Figure  12.  Halon  1211  Delivery  Plume. 
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y  operational  from  a  P-13 


Vehicle  Hose  is  Adapt- 
-“-ile  to  Penetrator  for 
ghting  Aircraft  Fires. 


vehicle 


File] 


Ou  l  ck  -l>  i  si'iinnr'ci 


f> . 

A  qu l ok -d 1 sronnect  is  provided  for  connection  of  the 
agent  supply.  (See  Figure  16) 


Figure  16. 


A  Quick-Disconnect  is  Provided 
for  Agent  Supply. 
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Halon  1211  Discharge  Rate 


r 


7  . 


a.  Test  Narrative 

A  comparative  test  was  performed  on  the  agent 
applicator  tool  with  respect  to  a  known  5  pounds/second  Halon 
1211  nozzle  to  determine  the  tool's  volume  flow  rate. 

A  simulated  P-13  Halon  truck  system  was  assembled 
using  a  1211  storage  tank  filled  with  1211  and  pressurized 
with  nitrogen  to  at  least  200  psi.  The  tank  was  fitted  with 
a  1-inch  ball  valve  and  attached  to  the  100-foot  long  P-13 
hose.  The  discharge  end  was  then  attached  to  a  metered-flow 
fitting  to  measure  the  nozzle  pressure.  The  P-13  nozzle  was 
then  attached  to  the  metered  fitting.  The  Halon  tank  and  1211 
were  weighed  and  then  a  discharge  stream  was  allowed  through 
the  system.  Nozzle  pressures  were  recorded  before  and  after 
discharge  to  determine  the  dynamic  reservoir  pressure  range 
during  the  test.  The  time  for  discharge  and  the  weight  of 
1211  used  were  recorded. 

A  second  identical  tank  was  fitted  to  the  hose 
system  and  the  Penetrator/Agent  Applicator  tool  was  attached 
to  the  P-13  hose.  Agent  was  allowed  through  the  tool,  and 
weights,  times,  and  nozzle  pressures  were  recorded. 

Two  test  points  with  similar  nozzle  pressure 
ranges  were  compared.  Test  1  with  the  P-13  nozzle  computed 
to  be  1  pound  per  second  of  1211. 

b.  Conclusion 

Assuming  the  P-13  nozzle  to  have  a  discharge  char¬ 
acteristic  of  5  pounds  per  second  when  used  with  the  P-13  system, 
the  Agent  Applicator  tool  would  have  an  additional  20  percent  or 
6  pounds  per  second  when  used  with  the  P-13  system. 


Fiqure  17. 


P-13  System  Hose  and  5  Pound/Second 
Nozzle  Operating  From  Heat  Cylinder 


,V 

Figure  18.  Tool  Operated  From  P-13  Hose  and  Test 
Cylinders. 


Figure  19. 


Halon  1211  Flowing  at 
Ambient  Temperature  at 


Five  (5)  pps. 
100°F. 
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TEST  * 

[LAPSED 
TIME  ( See  1 

TANK  (.  HALON  WEIGHT 

GAUGE  READING 

AT  NOZZLE 

COMMENTS 

INITIAL 

POST 

1 

JO 

sec . 

106 

lbs 

96 

lbs 

125  psi  DYNAMIC 

DURING  FLOW 

105  PS i  STATIC  AFTER 
TEST. 

1st  BOTTLE  OF  1211  WITH 
P-13  NOZZLE. 

Aw-  10  lbs 

AP«  20  psi 

2 

5 

sec . 

1  bs 

136 

lbs 

180  psi  START 

155  Psi  FINISH 
(STATIC  PRESSURE) 

2nd  BOTTLE  WITH  TOOL  . 

Aw-  11  lbs 

AP-  25  psi 

3 

5 

sec . 

■ 

1 

155  psi  START 

130  psi  FINISH 

2nd  BOTTLE  WITH  TOOL. 

AW-  II  lbs 

AP-  25  psi 

k 

5 

sec  . 

■ 

118 

lbs 

131  psi  START 

115  PSi  FINISH 

2nd  BOTTLE  WITH  TOOL 

Aw-  6  1  bs 
^P-  16  psi 

5 

5 

sec  . 

1  18 
lbs 

1 1  2 
lbs 

115  PSi  START 

100  psi  FINISH 

2nd  BOTTLE  WITH  TOOL 

Aw=  6  lbs 

Ap=  15  psi 

Figure  20.  Test  at  Vandenberg  Air  Force  Base 
with  Ha  Ion  1211;  Simulated  P-13 
Truck . 
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BACKGROUND  MIN.  8  FEET  HIGH 


Figure  21.  Top  View  of  Halon  Throw  Distance  Test. 


Figure  22.  Halon  1211  Plume,  Pointed  Upwi 
Vandenberg  AFB . 
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Throw  Range 


8  . 


Contract:  F086 35- 82-C-0472 

Department  of  the  Air  Force 
AD/PMR  Eqlin  Air  Force  Base 
Florida  32542 

Test  Description:  Effective  Aqent  Throw  Distance 
Statement  of  Work  Par.  #:  4. 2. 1.8 

Date  Performed:  22  June  1983 

Location  Performed:  Vandenberq  Air  Force  Ba«=e 
Operator  Name : 

Test  Requirements:  The  Penet rator /Aqent  Applicator  shall  have 

an  effective  aqent  throw  range  of  not  less 
than  30  feet.  (Effective  aqent  throw  dis¬ 
tance  will  be  considered  the  point  at  whith 
the  agent's  white  vapor  cloud  extinguishes.) 

Test  Set  Up:  Establish  a  black  background  of  at  least 

35  feet  in  length  by  8  feet  in  heiqht. 

Connect  the  ponctrator  to  a  P-13  Halon 
truck-reservoir  via  a  100-foot,  1-inch 
hose . 

Position  tool  operator  a  minimum  of  14  feet 
from  the  black  wall  and  direct  the  end  of 
the  tool  parallel  to  the  wall. 

Position  observer  at  least  30  feet  from  the 
tool  and  at  least  30  feet  from  the  wall. 

(See  Figure  21) 

Operator  will  activate  the  tool's  Halon  valve 
and  the  observer  will  photograph  the  Halon 
discharge  cloud  and  record  the  distance  to 
the  end  of  the  cloud. 

The  operator  will  real  the  Halon  pressure 
gauge  prior  to  and  during  the  Halon  dis¬ 
charge  and  record  the  data. 

One  P-13  Halon  1211  tanker  with  Halon  and 
100  feet  of  feeder  hose;  one  black  back¬ 
ground  35  feet  long  by  8  feet  high; 
one  35  mm  camera  with  B&W  film. 


Test  Equipment 
Required : 
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Personnel  One  firefighter  in  protection  suit. 

Required:  One  observer  to  measure  throw  distance  and 

photoqraph  test . 

Observations:  Halon  was  expelled  from  the  tool  in  good 

conical  pattern  and  agent's  white  cloud 
extinguished  at  least  30  feet  from  the 
operator . 


Test  Data: 


Acceptance : 


Gauge  Gauge  Observed 


( 


Fiqure  23.  Required  30-Foot  Throw  and  Fully  Developed 
I’lunc  Demonstrated  with  Water  Tests. 


1-  i  u!'. '  i  :■•••>  s<  -tine  1  ,  insisting  in  tests  at  P.  Muqu, 

comment  <■.!  on  shape  of  plume  as  be  i  nq  particularly  qood  for 
fillinc  an  internal  space,  compartment ,  or  room. 


Figure  24.  Plume  Development  in  30-Foot  Throw 
Demonst  rat  ion. 
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11.  "Human  Enqineered" 

Favorable  comments  were  received  from  Air  Force  and 
Navy  firefighting  personnel  on  the  feel  and  handlinq  of  the 
tool.  Favorable  human  factors  comments  were  also  received 
from  firefighters  on  the  ability  to  turn  on  agent  before  con¬ 
tact  with  the  aircraft,  and  on  the  ability  to  drill  through  a 
protective  envelope.  Figure  28  illustrates  a  firefighter, 
qloved  and  dressed  in  a  fire  protective  suit,  operating  the 
tool  and  demonstrating  his  ability  to  use  the  tool  when  clothed 
in  this  manner . 
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SECTION  III 


SKIN  PENETRATOR /AGENT  APPLICATOR  CONSTRUCTION 


The  Skin  Penetrator/Agent  Applicator  tool  was  constructed 
using  drawings  shown  as  Figures  29  through  37. 
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[Figure  29.  Elevation  View,  Penetrator/ 
Agent  Applicator  Assembly. 
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figure  31.  Carrier  Assembly. 
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/  / 


materia,  mat  be  remove^ 
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WELDING 
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NOTES 
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<8 
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MAT'D.- ALDM.  6061  T6 


EXPLODED  VCW  -  AACRAFT  SKIN  PtNfcTTlATOR  APPLICATOR 

exploded  view 


aornt/vM.ve  contour*  now 


P 


PWFr  ^  ^TJWTQR  applicator 

exploded  view 


Fiqure  35.  Aircraft  Skin  Penetrator/ 

Applicator  -  Exploded  View. 
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Figure  36. 


First-Stage  Assembly 
Conshelf  -  20  i  XIV 
(Pressure  Regulator) . 
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NOTE. 
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Figure  37.  Penetrator  Cutter. 
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SECTION  IV 


CONCLUSIONS  AND  RECOMMENDATIONS 


A.  CONCLUSIONS 

The  Skin  Penetrator/Agent  Applicator  meets  Air  Force 
requ 1 rements . 

B.  RECOMMENDATIONS 

Proceed  with  procurement  of  the  Skin  Penetrator/Agent 
Applicator  for  deployment  in  Air  Force  firefighting  opera- 
t ions . 
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APPEND I  X  A 


ACCEPTANCE  TEST  PROCEDURE  FOR  THE  AIRCRAFT  FIRE¬ 
FIGHTING  SKIN  PENETRATOR /AGENT  APPLICATOR 
MODEL  ASP/AA-1 


P u rpose : 

"o  evaluate  the  Aircraft  Firefiqhtinq  Skin  Penetrator/ 
Agent  Applicator  under  actual  field  conditions  by  drilling 
holes  through  the  fuselage  of  a  B-52  aircraft  and  injecting 
Halon  1211  inside  the  fuselage. 


Locat ion : 

Kirtland  Air  Force  Base,  Albuquerque,  New  Mexico. 
Procedure : 


1.0  The  Skin  Penet rator /Agent  Applicator's  air  storage 
bottle  will  be  charged  with  N2  usinq  the  N;j  storaqe 
bottles  on  the  Halon  1211  fire  truck.  Maximum 
pressure  of  N2  bottles  on  Halon  1211  fire  truck  is 
2200  psig. 

2.0  The  Skin  Penetrator /Agent  Applicator  will  be  hooked 
up  to  the  fire  truck's  Halon  1211  supply  system. 

The  Halon  1211  supply  tank  will  be  charged  to  220 
psig, 

3.0  Once  the  Skin  Penet rator /Agent  Applicator  drills 

through  the  skin  of  the  B-52  Fuselage  and  penetrates 
into  the  fuselage  the  maximum  distance,  the  Halon 
1211  valve  on  the  Agent  Applicator  will  be  opened 
to  inject  Halon  1211  into  the  fuselaqe. 

4.0  All  operations  of  the  Skin  Penet rator /Agent  Applicator 
will  be  documented  by  a  video  camera  and  35  mm  cameras. 

5.0  Air  Force  safety  standards  will  be  observed  when 

charging  the  air  storaqe  bottle  with  high-pressure 
n i trogen . 

6.0  A  200  psi  gauge  will  be  installed  in  the  air  regula¬ 
tor's  secondary  discharge  port  for  monitoring  regu¬ 
lator  control  pressure. 

Conclusions: 


1.0  The  Skin  Penetrator/Agent  Applicator  can  pierce  the 
fuselage  of  a  B-52  aircraft  by  drilling  or  piercing 
and  can  pierce  the  wing  of  a  B-52  by  drilling. 
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Co n c  l  us  1  ons  (  Co n_t  .  J  : 

2.0  The  R-52  tost  aircraft  fuselage  did  not  have  a 

winq  section,  therefore,  drilling  tests  were  con¬ 
ducted  at  the  AMETEK,  Inc . /Of f shore  Research  and 
Enqineerinq  Division  facility  in  Santa  Barbara, 
California,  on  a  B-52  wing  section.  The  average 
lenqth  of  time  to  drill  through  the  B-52  wing 
section  was  15-18  seconds. 

3.0  Approximately  three  holes  can  be  drilled  through  a 
B-52  wing  section  with  a  3000  ps i  charqe  in  the 
air  supply  bottle. 

4.0  When  the  Skin  Penetrator /Agent  Applicator  drilled 
through  the  B-52  fuselage  and  was  pushed  to  its 
maximum  penetration  depth  into  the  fuselage,  it 
did  not  move  as  the  Halon  1211  valve  was  opened 
and  the  Halon  1211  was  injected  into  the  fuselage. 

Recommmendat ions : 


1.0  Replace  the  Chudnow  air  regulator  with  an  Aqua-Lung, 
Conshelf  XIV  air  regulator.  The  same  model  was  use 
on  the  Preliminary  Agent  Penetrator  Model  but  with 
a  standard  CGA  bottle  adapter. 

2.0  Make  the  removal  of  the  tool  bit  assembly  easier 
for  the  operator  in  the  field. 


TEST  RESULTS* 


Pressure  in 


Hole 

No. 

Time  to 
Drill  Hole 
( seconds ) 

Bottle  (psi) 
After  Drilling 
Hole 

Remarks 

1 

IS 

2000 

Clean 

hole 

2 

2*5 

1500 

Clean 

hole 

3 

2 

1200 

Clean 

hole ; 

recharge  bottle 

4 

2\ 

1900 

Clean 

hole; 

Halon  on 

5 

IS 

1500 

Clean 

hole; 

Halon  on 

6 

1*5 

1200 

Clean 

hole ; 

recharge  bottle 

7 

( 1) 

6 

1500 

Clean 

hole ; 

Halon  on;  recharge 

bottle 

8 

(2) 

11 

250 

Clean 

hole ; 

Halon  on;  recharge 

bottle 

9 

(3) 

0 

_ 

_ 

10 

(3) 

0 

— — 

— 

Note ;  After  bottle  charging,  regulator  secondary  pressure  had  to 
be  readjusted. 

Special  Conditions: 

1)  Hole  angled  to  have  tool  bit  hit  part  of  rib. 

2)  Hole  angled  to  go  through  a  "Z"  rib  and  a  1  1/2-inch  diameter  bundle 
of  electrical  wires. 

3)  The  Skin  Penetrator /Agent  Applicator  was  used  as  a  ram  to  pierce 
the  skin  of  the  B-52  fuselage.  Two  holes  were  done  this  way 
with  instant  penetration. 

4)  The  Skin  Penetrator /Agent  Applicator  was  placed  approximately 
25  feet  from  the  B-52  fuselage.  The  Halon  1211  valve  on  the 
Agent  Applicator  was  opened  to  get  the  spray  pattern  documented 
on  video  tape  and  35  mm  slides.  The  spray  pattern  reached  the 
fuselage  from  top  to  bottom.  Because  the  ambient  temperature 
was  approximately  75°F,  a  good  dense  spray  pattern  was  observed. 

5)  Additional  holes  were  drilled  by  members  of  the  inspection  team. 


•Test  results  of  tests  conducted  using  the  Skin  Penetrator/ 

Agent  Applicator  on  a  B-52  aircraft  at  Kirtland  AFB  on  November  1, 
1983. 
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F 1  <j ; i r •  •  A-  1  .  Drilling  Through  th<>  Fuselaqe  of  a  B-52  Ai  rcrat  t . 


Fiquro  A-2.  Penetration  into  the  Fuselaqe  Completed,  and 

Ha  Ion  1211  Beinq  Disrharqed  into  the  Fuselaqe. 
53 


.jure  A-4.  Penetration  Completed,  Tool  is  Captivated  in 
Fuselage  (Full  View). 
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Fiqure  A- 1 0 .  Raqqed  Holes  Caused  by  Using  the  Tool  as  a  Spear 
Instead  of  Drillinq  the  Hole. 
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Figure  A-ll.  Air  Supply  Bottle  Being  Hooked  up  to  the 
N2  Bottle  on  the  P-13  Rescue  Truck. 
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Air  Supply  Bottle  Being  Charged  from  the 
Nj  Bottle  on  the  P-13  Rescue  Truck. 
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Figure  A-12. 


APPENDIX  B 


OPERATING  INSTRUCTIONS  FOR  THE  AIRCRAFT  FIRE¬ 
FIGHTING  SKIN  PENETRATOR/AGENT  APPLICATOR 
MODEL  ASP/ AA- I 


A.  DAILY  USE  OF  TOOL  FOR  TRAINING 


When  tool  is  used  daily  for  training,  proceed  as  follows 

every  six  holes: 

1.  Disconnect  qui ck-disconnect  from  drill  motor. 

2.  Fill  coupler  quick-disconnect  with  SAE  10  oil  (6  cc)  and 
recouple  with  nipple  quick-disconnect  on  drill  motor. 

This  will  lubricate  drill  motor  internally. 

3.  Durinq  operations  observe  if  there  are  any  air  leaks, 
slowing  down  of  the  drill  motor,  excessive  time  to  drill 
a  hole,  wobble  of  the  tool  bit,  hard-starting  a  hole, 
excessive  air  consumption,  noise  or  vibration. 

4 .  Safety  Precau t ions 

a.  Wear  safety  glasses  when  drilling  the  hole. 

b.  Never  touch  the  drill  bit  when  it  is  turning. 

c.  Disconnect  the  air  supply  to  the  drill  motor  if  work 
is  to  be  done  on  the  tool. 

d.  Never  start  the  tool  bit  turning  before  making  contact 
with  the  aircraft  skin. 

e.  Do  not  rapidly  close  the  drill  motor  trigger,  except 
when  drilling  a  hole.  Excessive  wear  of  the  air 
regulator  components  will  result. 

f.  Do  not  adjust  the  air  regulator  discharge  pressure 
more  than  128-132  psi. 

g.  Do  not  lay  the  tool  in  the  dirt  as  dirt  will  cause 
scoring  of  the  forward  bearing  and  tool  bit  drive 
shaft . 
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H.  I'MAKl- 1  N(",  AIR  BOTTLE 


Note:  Maximum  buttle  pressure  is  3000  ps  i  q . 


Caution:  1)  Use  ONLY  nitroqen  or  breathinq  air  to  charge 

air  bottle. 


2)  If  a  flex  hose  is  used  to  eharqe  the  air  bottle, 
ensure  that  it  is  secured.  A  broken  flex  hose's 
whiplash  can  be  very  dangerous. 

3)  The  charqinq  system  pressure  gauge  should  be  a 
calibrated  gage  and  be  accurate  to  at  least  1  percent 
full  scale. 


1.  Ensure  that  the  air  bottle  valve  is  CLOSED  and  relief  valve 
has  been  lifted  to  vent  off  any  trapped  pressure. 

2.  Unscrew  the  regulator  from  the  air  bottle  and  disconnect 
air  hose  from  the  drill  motor. 

3.  Screw  the  charging  adapter  onto  the  air  bottle  and  tighten 
hand  tight. 

4.  Slowly  open  the  air  bottle  valve. 

3.  Crack  the  or  air  supply  open  and  SLOWLY  charge  the  air 
bottle. 


Note :  It  should  take  a  minimum  of  ten  (10)  minutes  to  charge 

the  air  bottle. 

WARN ING :  NEVER  charge  the  bottle  rapidly  as  overheating  of  the 
air  bottle  will  result.  The  air  bottle  should  be  con¬ 
stantly  felt  with  the  hand  to  see  if  it  is  becoming 
warm.  If  it  becomes  warm,  the  charging  rate  is  too 
fast.  Slow  down  the  charging  rate. 

6.  When  the  pressure  gauge  on  the  charging  system  reaches 
3000  psig,  discontinue  charging.  Close  the  valve  on  the 
air  bottle  being  charged  and  also  close  the  charging  system 
valve . 

7.  Slowly  vent  the  pressure  off  from  the  charging  system. 

8.  Remove  the  charging  adapter  from  the  air  bottle. 

9.  Install  the  air  regulator  onto  the  air  bottle  and  make  hand 
t ight . 

Caut ion :  NEVER  use  a  wrench  to  tighten  the  adapter  to  the  air 
bottle. 
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B.  CHARGING  AIR  BOTTLE  (Continued) 

10.  Hook  up  the  hose  QD  to  the  air  motor. 

11.  Unit  is  now  ready  for  use. 


INSTRUCTIONS  FOR  RKPLAC ING  A  TOOL  BIT  ASSEMBLY 


.020-. 030  INCH  GAP 


Caution:  Wear  qloves  to  protect  hands  from  sharp  edqes  of 

t  oo 1  bit. 

1.  Lay  tool  on  its  side. 

2.  Install  tool  bit  removal  wrench  onto  the  tool  bit. 

3.  Hit  end  of  tool  bit  removal  tool  with  a  ball-peen  hammer 
(counter  clockwise)  to  loosen  tool  bit  from  drill  motor. 

Note;  If  shaft  does  not  break  loose  from  drill  motor,  unscrew 
back  of  drill  motor  and  jam  drill  motor's  planetary  gear 
train  with  a  wide  blade  screwdriver.  Keep  dirt  out  of 
drill  motor  internals. 

4.  Unscrew  tool  bit  shaft  from  drill  motor. 

Grease  shaft  of  new  tool  bit  assembly.  Insert  through 
forward-flow  barrel  bearing  and  firmly  push  through 
bearinq/seal  in  carrier  assembly. 

6.  Tighten  onto  air  motor  threaded  drive. 

7.  Check  qap  between  back  of  tool  bit  and  front  of  barrel 
bearing.  Should  be  .020-. 030  inch. 

Note :  If  there  is  no  qap,  or  the  gap  is  in  excess  of  .030  inch, 
loosen  the  two  drill  motor  clamping  screws  and  move  the 
drill  motor  accordingly  to  give  .020-. 030  inch  gap  between 
the  back  of  the  tool  bit  and  the  front  of  the  barrel  bear¬ 
ing.  Tighten  the  two  motor  clamping  screws. 
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D.  INSTRUCTIONS  FOR  CHANGING  THE  CONFIGURATION  OF  THE 

PENETRATOR /AGENT  APPLICATOR 

The  conf iqurat ion  of  the  Ponot rator /Aqont  Applicator 
may  be  chanqed  to  the  followinq: 

1.  The  drill  motor  may  be  disconnected  from  its  air 
bottle  and  supplied  from  one  of  the  N2  supply 
bottles  on  the  P-13  rescue  truck.  The  N2  bottle 
MUST  have  a  precision  regulator  mounted  on  it  to 
furnish  at  least  15  cfm  at  128-132  psi.  This  will 
allow  the  operator  to  drill  many  holes  without 
having  to  replenish  the  air  bottle  on  the  Penetra- 
tor  after  every  few  holes. 

2.  The  air  bottle,  regulator,  hose  and  quick-disconnect 
assembly  may  be  removed  from  the  Penetrator  assembly, 
if  the  external  air  supply  is  qoing  to  be  a  permanent 
i nsta 1 lat ion . 

3.  If  air  is  going  to  be  delivered  to  the  Penetrator 
from  the  P-13  truck  on  a  permanent  basis,  the  air 
bottle,  regulator,  hose  and  quick-disconnect  can  be 
permanently  removed  and  stored.  The  Halon  ON/OFF 
valve  can  then  be  repositioned  parallel  to  the 
carrier  instead  of  being  perpendicular  by  removing 
the  Halon  valve  assembly  from  the  carrier.  Secure 
a  1-inch  street  elbow,  coat  the  male  threads  with 
pipe  compound  and  thread  into  the  carrier.  Tighten 
until  the  female  section  of  the  elbow  faces  to  the 
left  of  the  carrier.  Coat  the  male  threads  of  the 
Halon  valve  adapter  with  pipe  compound.  Thread  the 
Halon  valve  adapter  (with  the  valve  and  quick- 
disconnect  attached)  into  the  street  valve.  Orient 
the  Halon  valve  so  that  the  handle  is  on  the  right 
side.  Then  continue  tightening  the  street  elbow 
into  the  carrier  until  the  Halon  valve  assembly  is 
directly  underneath  the  carrier. 

Note :  Do  not  store  the  air  bottle  empty.  Make  sure  there 

is  some  N2  under  at  least  100  psi  in  the  bottle  at 
all  times. 
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APPENDIX  C 


ASSEMBLY  INSTRUCTIONS  FOR  THE  AIRCRAFT  FIRE¬ 
FIGHTING  SKIN  PENETRATOR/AGENT  APPLICATOR 
MODEL  ASP/AA-l 


A.  CARRIER  ASSEMBLY 


"O"  Rinq  -  P/N  2-112  -  C557-70  (neoprene  -  70  durometer); 

Gasket  -  P/N  G4  -  1"  ID  X  1.537  OD  X  .125  thick  (1  inch  chemical)  - 

Supplier  -  Halprin  Supply  Co. 

1  inch  Chemical  Female  to  1  inch  NPTM  Adapter  -  Supplier  -  Western 

Fire  Co.  -  P/N  77 

1.  Grease  "O"  Ring  with  Dow  Corning  DC-10*grease  (or  equivalent) 
and  install  into  bearing  seal,  P/N  DT83D526-9. 

2.  Grease  gasket  with  Dow  Corning  DC-10®grease  (or  equivalent) 
and  install  into  front  of  carrier  assembly  (barrel  seal). 

3.  Coat  pipe  threads  of  l  inch  chemical  female  to  1  inch  NPTM 
adapter  witn  thread  sealing  compound  and  grease  gasket. 


Caut  ion :  Do  not  use  Teflon® tape. 

4.  Install  loosely  into  carrier  assembly.  Reference  item  B 
on  Halon  valve  assembly. 


B .  HALON  VALVE  ASSEMBLY 


V*— halon  VALVE 
I 


I 


1.  Coat  gasket  of  1  inch  chemical  male  to  1  inch  NPTM  adapter  with 
Dow  Corning  DC-10* (or  equivalent)  and  install  into  adapter.. 

2.  Coat  threads  of  ball  valve  threaded  end  with  compound. 

3.  Coat  the  pipe  threads  of  the  1  inch  chemical  male  to  1  inch  NPTM 
adapter  with  thread  sealing  compound  and  thread  tightly  into 

the  quick  disconnect  coupler. 


4.  Screw  the  assembled  adapter /qu ick-d i sconnect  coupler  into 
the  ball  valve  and  wrench  tight. 

5.  Screw  the  ball  valve  into  the  1  inch  chemical  female  to  1  inch 
NPTM  adapter  on  the  carrier  assembly  and  make  up  hand  tiqht. 

6.  Tighten  the  adapter  into  the  carrier  assembly  with  light 
wrench  pressure. 

Caut ion :  Do  not  overtighten  into  the  carrier  assembly  at  this 
t  ime . 
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7.  Tighten  the  ball  valve  into  the  carrier  adapter  until  the 
handle  is  orientated  on  the  right  side. 

Note :  If  the  handle  does  not  quite  make  its  proper  orientation, 

tiqhten  the  adapter  into  the  carrier  assembly. 

Caution:  Do  not  overt ighten,  as  crackinq  of  the  carrier  assembly 

around  the  pipe  thread  could  result. 

3.  If  the  ball  valve  handle  still  does  not  make  its  proper 
orientation,  tighten  the  ball  valve  into  its  adapter. 
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HANOI.! 


Grease  10-24  socket  -  It.  1  screws  with  Never-Scez*  (or  oquiva 
lent  land  install  handles  onto  carrier  assembly. 

r* :  Never-Scez’' is  a  :  t  oduct  of  Nevor-Seez  Compound  Corp.  , 

Broadview,*  II,. 

Install  iii  br>ttle  carrier  onto  carrier. 


:<AT-  HAHHKt.  AN  K  TOOl.  H  IT  / : H  A  FT  ASI'.KMHI.Y 


'.'  it  penetrator  tool  bit  shaft  and  backside  of  tool  bit 
with,  bow  Corning  DC- 1 0® qrease  (or  equivalent)  and  push 
through  flow  barrel  bearing  until  backside  of  tool  bit 
hits  front  of  barrel  bearing. 

Coat  flow  barrel  threads  with  Never-Soez  "(or  equivalent) 

Align  t  fie  tool  bit  shaft  with  the  bearing/seal  in  the 
■airier  assembly  and  push  slowly  through  when  the  flow 
barrel  teaches  the  carrier  assembly;  thread  into  the 
carrier  assembly  (left-hand  THRRAD). 

if  ion:  Tighten  until  hand  tight.  Do  not  use  a  wrench. 
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E.  DR  I  LI.  MOTOR 


1.  Coat  the  two  socket-head  screws  for  securing  the  drill  motoi 
into  the  carrier  assembly  with  Never-Seezf' and  install  into 
the  carrier  assembly. 

2.  Install  drill  motor  into  carrier  assembly. 

3.  Thread  tool  bit  shaft  onto  drill  motor  threaded  drive  shaft 
until  tight. 

Caut ion ;  Cutter  edges  are  sharp.  Wear  glove  when  tightening 

cutter  shaft  onto  drill  motor  or  use  tool  bit  removal 
tool . 

4.  Adjust  position  of  drill  motor  to  give  approximately  .020- 
.030  inch  of  clearance  between  back  of  tool  bit  and  front 
of  flow  barrel  bearing. 

5.  Tighten  two  socket-head  screws  to  secure  drill  motor  to 
carrier  assembly. 

6.  Install  male  quick  disconnect  into  the  bottom  of  the  drill 
motor . 
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F.  AIR  REGULATOR  ASSEMBLY 


c<  .v.  the  CC.A  Kitting  pipe  thread  with  pipe  sealing  compound 
:ily  and  install  into  the  adapter  block. 

..  .  Co.it  "O"  Ring  (P/N  2-022)  ( 1  ight  ly)  with  Dow  Corning  DC-101' 
.•reuse  (or  equivalent)  and  install  "0"  Ring  into  adapter 
block  "O”  Ring  groove. 

j.  Install  regulator  into  adapter  block  and  tighten  securely. 

4.  Install  relief  valve  into  the  relief  valve  adapter. 

■> .  Remove  two  hex  plugs  from  the  air  regulator. 

■  ".lution :  These  plugs  must  be  from  the  LOW  PRESSURE  SIDE  ONLY. 

6.  Coat  the  "0"  Ring  on  the  relief  valve  adapter  with 
grease . 

7.  Install  the  relief  valve  assembly  into  the  air  regulator. 

8.  Coat  the  hose  adapter  "0"  Ring  with  Dow  Corning  DC-10® (or 
equivalent ) . 

Install  the  hose  adapter  into  the  air  regulator. 
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9. 


AIK  REGULATOR /BOTTLE  ASSEMBLY 


G . 


1.  Install  CGA  cylinder  adapter  into  air  bottle  valve  fitting 
and  tighten  by  hand  until  tight. 

Caution :  NEVER  use  a  wrench  to  tighten  the  CGA  cylinder  adapter 

into  the  air  bottle  fitting.  Hand  tight  is  sufficient. 

2.  Install  air  regulator  discharge  hose  quick-disconnect  fitting 
into  the  drill  motor-mating  quick-disconnect  fitting. 
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PRESSURE  CYLINDER 


1.  Install  pressure  cylinder  into  the  cylinder  carrier.  Top  of 
gauge  should  touch  bottle  carrier  bracket. 

2.  Insert  the  Simmons  Link  Lock  Fastener  into  its  mating  latch 
and  turn  clockwise  until  it  goes  overcenter  and  stops. 

3.  Tighten  the  second  bottle  strap  assembly. 

Note :  If  bottle  strap  is  loose  because  of  variations  in  bottle 

diameter,  unbolt  strap  and  move  one  hole  to  shorten  over¬ 
all  length.  Rebolt  strap  to  bottle  carrier  and  tighten 
Simmons  Link  Lock  Fastener. 
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APPENDIX  D 

MAINTENANCE  SYSTEM  FOR  THE  AIRCRAFT  EIRE 
FIGHTING  SKIN  P  KNET  RATO  R /AGENT  APPI,  I GATOR 
MODEL  ASP/AA-1 


COMPONENT: 

REFERENCE  PUBLICATIONS: 

-Skin  Penet  rator /'Agent  Applicator 

ASP. AA- 1 

Asscmb 1 y 
cruft  El 
Pi -net  t  .it 

Procedure  for  the  A ; r - 
:  <■ !  i  i  J ;  t  I  n  |  Skin 

or /Agent  Applicator 

MTS  CODE 


APA 1  -  1  -  I 

APAJ-  I 

AF'Ml  -■> 

APM/-1- 3 

APM3-1-5 

APM-J-1-3 


MAINTENANCE  TASK  DESCRIPTION 

SCHEDULE 

Visually  <:hci*k  unit  for  proper  opcra- 
t  ion. 

When  operated 

I  n  sj  cot  entire  tool. 

After  use  on 
an  actual  air 
-raft  tire 

Inspect  regulator  assembly  for  leaks 
and  check  relief  valve  for  proper 
operat ion . 

Every 

3  months 

Inspect  air  bottle  for  condition,  pres¬ 
sure  gauge  for  bezil  cracks  and  tight  - 
noss  on  bottle  carrier. 

Every 

3  months 

Inspect  tool  bit,  shaft  and  bearings 
for  damage. 

Every 
ft  months 

Grease  drill  motor  gear  box. 

Every 
fi  months 

Replace  air  bottle  valve  "0"  ring 

Every  year 

Replace  the  "0"  ring  on  the  CGA  bottle 
adapter  fitting,  and  regulator  fittinus 

Every  year 

Replace  bearing/seal  "0"  ring. 

Every  year 

Overhaul  air  drill  motor. 

Every  yeai 

Hydro  tost  and  inspect  air  cylinder. 

Every  3  years 

Overhaul  air  regulator 

Every  3  Years 

LL’XEER  E.S.A.  Limited  Guidelines  for 
Inspection  of  High-Pressure  Air  cylinde 

s . 

Air  Regulator  Drawing 

SYSTEM: 

COMPONENT: 

MTS  CODE: 

Agent  A55-I1e.it!'! 

A1  1  Com[>onent  s 

APAl-1-  1 

SUB-SYSTEM: 

SCHEDULE: 

MANUFACTURER  A  P/N: 

A1  I 

When  05'erat  ed 

a’mftek/ored 

SAFETY  PRECAUTIONS: 

V.v.tr  safety  glasses  and  hard  hat  whon  operatinq  tool. 


TOOLS.  MATERIALS.  TEST  EQUIPMENT,  MANUALS. 

i :  it  y  iU.isvrs  India  Stones, flat  and  round 

H flat 

SAL  1  Luhrir.1t  inq  Oil  (  nonde  terqent ) 


unit  is  being  used,  visually  check  for  any  loose  bolts, 
v;  I  I  Itu-n,  wobble  cf  the  tool  bit,  any  pneumatic  leaks, 
u,il uti  1211  leaks  from  around  the  shaft  bearing  seal 
i!al-.r>  1211  is  being  used)  or  any  noise  from  the  drill  motor. 

,i;  ;  r  .x  imately  every  six  holes,  remove  the  quick-disconncct/ 
hose  assembly  from  the  drill  motor.  Put  approximately  6  cc 
:  SAL  10  lubricating  oil  into  the  male  coupler  and  reconnect. 

; .  r  ill  rr.ot.ir  is  now  lubricated  for  use. 

•  ;  oji  vapors  will  be  visible  coming  out  of  the  drill  motor 

all  vent  port  at  the  bottom  of  the  handle  during  operation. 

Any  slowing  down  cf  the  .drill  motor  PPM,  or  excessive  air 
consumption  indicates  excessive  wear  of  the  drill  motor  internal 
components  and  will  require  an  internal  inspection. 

i.(.  Inspect  the  cutting  edges  of  the  tool  bit  for  nicks  and  a 

bin  Id- up  of  metal.  If  found, use  an  India  stone  to  dress  out  the 
nicks  and  remove  metal  from  the  cutting  edges  of  the  tool  bit. 

I!  hand  dress'’’'-  is  unsuccessful  and  the  tool  bit  is  too  dull  to 
cut  properly,  the  tool  bit  must  then  be  changed  to  a  new  one  anc 
the  damaged  one  sent  out  for  resharpening. 

Note:  If  the  drill  motor  is  using  excessive  amounts  of  air  for  operation, 
it  must  be  serviced  to  determine  if  the  internal  seals  are 
excessively  worn  and  must  be  replaced. 


MAINTENANCE  TASK  SHEET 
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SYSTEM: 

COMPONENT: 

MTS  CODE: 

Agen t  ,■  App  1  i  ('a tor 

All  Components 

APA2-1-2 

SUB-SYSTEM: 

SCHEDULE: 

MANUFACTURER  &  P/N: 

•M  1 

After  use  on  an  actual 
aircraft  fire 

Luxfer  t.S.A.  Limited 
1.2 1 W-  30 

SAFETY  PRECAUTIONS: 

Dint  inn  should  be  exercised  because  of  the  high-p 
Wear  safety  glasses. 

>ressure  involved. 

TOOLS.  MATERIALS.  TEST  EQUIPMENT,  MANUALS: 

!i -static  Pump 
ctv  1  ,i ssi's 


Disassemble  entire  unit  and  inspect  all  components  per  Main¬ 
tenance  Task  Sheets  (APM1-1,  APM2-1-3,  APM3-1-5,  APY1-1-7 
t  h  rouuh  APY  5- 1 )  . 

Net  urn  air  bottle  to  the  manufacturer  (Luxfer)  for  uvirC  •'  • 
and  inspect  ion . 

If  base  personnel  are  trained  and  certified  to  hydiotest  i.r 
bottle,  they  may  perform  the  bottle  hydrotest  and  inspect  ion. 

Reference  I-uxfer  U.S.A.  Limited  Guidlines  attached  for  hydro- 
test  and  inspection  guidelines. 


MAINTENANCE  TASK  SHEET 
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SYSTEM: 

COMPONENT: 

MTS  CODE: 

Agent  /  l’enot  1  a  tor 

Regulator 

APM1-2 

SUB-SYSTEM: 

SCHEOULE: 

MANUFACTURER  &  P/N: 

Pneuma t i c 

Every  3  months 

Aqua  Lung 

Conshelf  XIV 

SAFETY  PRECAUTIONS: 

Wear  safety  glasses. 

TOOLS.  MATERIALS.  TEST  EQUIPMENT,  MANUALS: 

"Snoop"  Liquid  Leak  Detector  (NUPRO  Co.)  (or  equi 
Safety  Glasses; 

Auua  Lung  Conshelf  XIV  Drawing 

valent ) 

0  Inspect  regulator  for  air  leaks  at  the  AGA  adapter,  requlator 
port  plug’s  relief  valve  and  pressure  adjusting  screw  using  a 
liquid  leak  detector. 

to:  If  leaks  are  found  they  must  be  repaired. 

0  Operate  relief  valve  on  regulator  by  lifting  up  the  red  handle 
and  then  closing.  Air  should  come  out  and  then  zero  leakage. 

ution:  Do  not  use  tool  with  relief  valve  leaking. 


ill 


MAINTENANCE  TASK  SHEET 


SYSTEM: 

COMPONENT: 

MTS  CODE: 

Agent /Penetrator 

Air  Bottle 

APM2-1-3 

SUB-SYSTEM: 

SCHEDULE: 

MANUFACTURER  &  P/N: 

Pneumat  ic 

Every  3  months 

Luxfer  U.S.A.  Limited 
L21W- 30 

SAFETY  PRECAUTIONS: 

TOOLS,  MATERIALS,  TEST  EQUIPMENT,  MANUALS: 


Luxfer  U.S.A.  Limited  Guidelines  for  inspection  of  hiuh- oressure  air 

DOtt les 


TASK: 

1.0  Inspect  bottle  for  dents,  cracks  in  the  fiberglass  and  air  I'd 
at  the  valve/bottlo  interface,  ("O"  ring  leak)  and  at  the  rogu 
adapter  per  the  Luxfer  Inspection  Guidelines. 

Note:  If  the  bottle  is  found  to  be  dented  or  other  defects  are  not.< 

the  bottle  must  be  replaced. 

2.0  Inspect  pressure  gauge  for  proper  reading  and  glass  bezil  for 
cracks . 

3.0  Check  air  bottle  for  tightness  in  bottle  car.rer. 
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COMPONENT: 

Tool  Bit /Shaft  Assembly 

SCHEDULE: 

Every  (S  months 

SAFETY  PRECAUTIONS: 

We, u  cloves  when  removing  the  tool  bit/shaft  assembly  from  flow  barrel 

TOOLS,  MATERIALS.  TEST  EQUIPMENT,  MANUALS: 

C  1  ove  s 

Tool  Bit /shaft  Assembly,  P/N  DT83D527-3;  Dow  Corning  DC1 0* Grease  (or 
equivalent);  Crocus  Cloth;  400  Carborundum  Paper;  India  Stone  (RoundSFlat) 

TASK: 

1.0  Remove  the  tool  bit /shaft  assembly  from  the  Agent /Penetrator . 

2.0  Inspect  tool  bit  for  ragged  cutting  edges.  If  found,  dress  off 
f  u<ih  spots  from  cutting  edges  using  an  India  stone. 

Not i  :  If  found  to  have  large  nicks  which  cannot  be  dressed  out, 
rc[ lace  the  tool  bit/shaft  assembly. 

1.  Inspect  the  tool  bit/shaft  assembly  where  the  bearing/seal 

assembly  and  forward  flow  barrel  bearing  contacts  in  the  shaft. 

N  te:  II  found  to  show  slight  scoring,  polish  shaft  area  with  crocus 

c loth. 

4.  '  Inspect  forward  bearinq  face  on  flow  barrel  for  scoring. 

N't*-:  If  found  to  be  scored,  remove  high  spots  with  400  Ca  rborundutif® 

paper. 

r. .  -'j  Coat  shaft  and  back  of  tool  bit  with  Dow  Corning  DC-10*  grease . 
Reassemble  back  into  assembly. 


MTS  CODE: 

APM3-1-5 

MANUFACTURER  *  P/N: 

AMETEK/ORED 


SYSTEM: 

Alien  t  Penet  rat  or 

SUB-SYSTEM: 

Drilling 


MAINTENANCE  TA8K  SHEET 
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SYSTEM: 

COMPONENT: 

MTS  CODE: 

Aqent /Penetrator 

Drill  Mot  or 

APM  4-1-3 

SUB-SYSTEM: 

SCHEDULE: 

MANUFACTURER  &  P/N: 

Gear  Box 

Every  6  months 

1  nq>-  r  so  1  1  -  Rand 

7AQ4 

SAFETY  PRECAUTIONS: 

TOOLS.  MATERIALS,  TEST  EQUIPMENT.  MANUALS: 


I nqersol 1-Rand  -  28  Soap  Base  Grease  (or  equivalent) 


1.0  Remove  drill  motor  from  the  carrier  assembly. 

2.0  Grease  the  drill  motor  gear  box  with  I-R  28' Soap  Base  Grease 
(or  equivalent)  one  stroke  approximately  0  co 1 s . 

Caut ion :  Do  not  overgrease. 

3.0  Replace  drill  motor  back  into  the  carrier  assembly. 

Note •  If  a  grease  gun  is  unavailable,  take  to  a  certified  Inqersol 1 
Rand  Service  Center  for  service. 


MAINTENANCE  TASK  SHEET 


SYSTEM: 

COMPONENT: 

MTS  CODE: 

Agent  .  Penet ra t  or 

Al r  Bot  t  In 

APY 1-1-7 

SUB-SYSTEM: 

SCHEDULE: 

MANUFACTURER  S  P/N: 

Pneumat  i  o 

Every  Year 

Luxfer  U.S.A.  Limited 
L21W-30 

SAFETY  PRECAUTIONS: 

H  < -rr.f '  v  •  •  ,ni  regulator  assembly  from  air  bottle  and  store  in  a  safe,  dry 
;  Bleed  all  air  slowly  from  air  bottle.  Leave  valve  open. 


TOOLS.  MATERIALS.  TEST  EQUIPMENT.  MANUALS: 

",i"  Ruvi,  I'/N  2-21 0-Neoprene  - 70  - 80  Durometer;  Toraue  Wrench;  Valve  Tool; 
r .  t ♦  1 , ■  Adapter;  Strap  Wrench;  Dow  Corninq  DC-10  Grease  (or  .equivalent ) ; 
l.uxtei  p.s.A.  Limited  Guidelines  for  Inspection  of  High-Pres.  Air  Bottle 


TASK: 

; .  Remove  valve  from  air  bottle  and  inspect  interior  of  bottle  per 
Lux f or  Gui do  1 i nos . 

•  .  Do  not  place  air  bottle  in  vise.  Use  a  strap  wrench. 

1  nu  proper  valve  wrench,  remove  "0"  ring  from  valve. 

1.  Gfase  replacement  "0"  ring  with  Dow  Corninq  DC- 1 0*  qrease  (or 
•  :u  l  va  1  ent  )  . 

Install  ”0”  ring  onto  valve. 

C.t-.i*  nai:  Do  not  overstretch  the  "0"  ring  when  installing  onto  valve. 

Install  valve  assembly  into  air  bottle  and  tighten  snug,  using 
a  strap  wrench  to  hold  the  air  bottle.  Use  torque  wrench  and 
tighten  to  75  feet/pounds. 

ration:  Do  not  overtighten  valve  into  air  bottle. 

• .  Charge  bottle  to  3000  psi  filtered  dry  air  or  N2  qas. 

c.mt  i..n:  Do  riot  fast  charge  bottle,  allow  approximately  10  minutes 
to  charge  to  3000  psi.  Do  not  overfill  above  3000  psi  at 
any  time. 

7.5  Read  gauge  after  fill  and  after  24-hour  period.  Bottle  tempera¬ 
ture  should  be  at  same  temperature  for  both  readings.  No  pres¬ 
sure  drop  will  indicate  no  leaks  in  valve  or  "O"  ring. 
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SYSTEM: 

Aiji’r.t  IVn.'t  i  .it  <  ■! 


SUB-SYSTEM. 


i’ni’un.i t  i i • 


SAFETY  PRECAUTIONS: 


SCHEDULE: 


Kv.-rv  Y i • . )  t 


MTS  CODE: 


A  f’Y 


MANUFACTURER  &  P/N: 


W«  ■  s  t  i ■  r n  Fat  <■  r r  i  s< ■  s 
A-.n,  '"'hi'.  (.’!<■  )«nj- 


TOOLS.  MATERIALS.  TEST  EQUIPMENT.  MANUALS: 

■  "  i-  ;  *.  •  -4  "if  I'M)  Dow  (.’ornin«! 

"  "  }•  1  :  ,  :•  '.  •  -  ‘*'.1  i-C  •  •  S-' 

DC- 1  0*  rciisi  ■  i '  r  <  i  v  i  i  "n* 

TASK: 


i  i  ::  :  a  t  h«  CCA  !  '.t  t  1  <•  .i-iapt 


HAND-TIGHT  NUT  ft  NIPPLE 


HAND  TIGHT  NUT  NIPPLE  WITH  SECURED  O  RING 


„  -  COA-M7 

„  171,1  THREAD  -  NOO 

*°  RIGHT  KANO  FINALE 


Hand-light  Nut  R  H  fem«ii** 


HAMO  TIOHT  HtPPtC  *  ftCPLACEMCNT  *AKTi 


1  ^  NP T  -  3  Long  Nipp I o _ 

Retaining  Screw 

I34744  |  O  Rmq  Replacement 


MAINTENANCE  TASK  SHEET 

B  5 


SYSTEM: 


•a't  I  ,]  t  (  1 


■  j  1  are 
adapt  ot 

N  •  •  :  ./ 


'  "O"  H  1  !.•  i 

Mnrk  . 

'H.MSl'  "<>" 

■'  t  n  in*;  PC 


COMPONENT:  MTS  CODE: 

CCA  Kit  t  irui/  Regulator  APY2-1-D 


(Continuation  Sheet) 

(T  N  2 - 02 2-Ci 57-70 )  between  air  regulator  and 


ring  li<’htlv  with  Dow 
grease.  or  equivalent). 


••i  j  1  a.  a  "i rinus  (I*  N  3-90  3-000  7- 70 )  unii«.*r  the  two  hex  flu  is,  flex 
h.  so  and  relief  ..live  adapter. 

*•  'reuse  "o"  Rings  i  i  aiit  1  y  with  Dow  Corning  DC- 1C* grease  for 

equiva  lent  !  . 


C.heek  air  regulator  for  proper  discharge  pressure  by  adapting  a 
20'  :  t;i  t.t  to  the  quick -di  see.nnect  fitting  at  the  hose  end  to 

t  tie  .i t  i  I  1  irot  >  -r  .  i  t  essure  should  be  1  28  -  1  3 2  pa  i  . 


I:  |  i essure  is  toe  lew  or  too  high,  ad  fust  the  discharge  pressure 
by  unlocking  the  lock  nut  on  the  bottom  of  the  air  regulator  and 
screw  in  or  out  the  slotted  screw  until  the  desired  setting  is 
reached.  Then  *i  [hten  the  lock  rui*.  .  Remove  the  test  gauge  and  hoe*, 
the  flex  hose  gv,  i  (•;.-<*  i  seonnect  to  the  drill  motor. 


MAINTENANCE  TASK  SHEET 
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AD  A  151  609  AIRCRAFT  SKIN  PENETRATOR  AND  AGENT  APPLICATOR  VOLUME  2  1/ % 

TEST  AND  EVALUAT 10.  .  (U)  ANETEK  INC  SANTA  BARBARA  CA 
OFFSHORE  RESEARCH  AND  ENGINEERING..  R  H  CUTHBERTSON 
UNCLASSIFIED  NOV  84  AFESC/ESL - TR-84- 12 ’VOL -2  F/G  13/12 


NL 


SYSTEM: 

COMPONENT: 

MTS  CODE: 

Agent /Penet ra tor 

"0"  Ring  Bearinq/Seal 

APY3-1-3 

SUB-SYSTEM: 

SCHEDULE: 

MANUFACTURER  *  P/N: 

Carrier  Assembly 

Every  Year 

AMETEK/ORED 

SAFETY.  PRECAUTIONS: 

TOOLS.  MATERIALS,  TEST  EQUIPMENT,  MANUALS: 

"0"  Ring,  P/N  2-112-CS57-70-Neoprene-70  Durometer 
Dow  Corninq  DC- 1 0" Grease  (or  equivalent) 

TASK: 

Note:  To  be  done  in  conjunction  with  MTS  #APM3-l-5,  APY1-1-7, 

APY2-1  and  APY3-1-3. 

1.0  Remove  old  "O"  ring  from  bearing/seal  and  discard. 

2.0  Coat  new  "O"  ring  with  Dow  Corning  DC-lO^grease  (or  equivalent). 
3.0  Install  "O"  ring  into  bearing/seal. 
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COMPONENT: 

Drill  Motor 

SCHEDULE: 

Every  Year 

SAFETY  PRECAUTIONS: 

Disconnect  the  air  supply  hose  quick-disconnect  from  the  air  drill  motor 
and  seal  to  keep  all  dirt  out  of  the  QD.  Remove  from  carrier  assembly. 

TOOLS.  MATERIALS.  TEST  EQUIPMENT.  MANUALS: 

Inqersoll  Rand  Air  Drill  Motor  Overhaul  Manual 

TASK: 

Note;  The  following  check  is  only  to  be  accomplished  by  a  technician 
certified  by  Ingersoll  Rand  for  Maintenance  and  overhaul  of 
air  drill  motor.  Otherwise  deliver  to  an  Ingersoll  Rand  Service 
Station  for  service. 

1.0  Following  the  Ingersoll  Rand  Air  Drill  Motor  Overhaul  Manual, 
disassemble,  inspect,  replace  any  necessary  parts  as  deemed 
necessary;  crease,  reassemble  and  install  back  into  the 
carrier  assembly. 

2.0  Inspect  flex  hose  for  crackinq  and  deterioration. 

3.0  Test  for  proper  operation. 


MT8  CODE: 

APY4-1-3 

MANUFACTURER  4  P/N: 

Ingersoll  Rand 
7AQ4 


SUB-SYSTEM: 

Pnoumat ic 


i 
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SYSTEM: 

Agent/Penetrator 


COMPONENT: 

Drill  Motor 


MTS  CODE: 

APY4-1-3 


89 


SYSTEM: 


COMPONENT: 


MTS  CODE: 


Aqent  Penetrator 


Drill  Motor 

(Continuation  Shoot) 


APY4-1-3 


•  T  —9  0— HWW  ■•»  w— ■  .1  oOofoON  <«  NwoiNNtotoi  «oqom  fwi  »t  nmo—4  +»  !*•<>  am*m>  m  — t* 

*?  •  tuNr  iO»  **«  p«ff  tmm  i«fe  m  mmm 

•  «V  t  DwO  Hoii  ( 4m>vf4*  'w  Dmt 
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SYSTEM: 

finent/i’cno I  r.itnr 


COMPONENT: 

r>r  ill  .Motor 


(Continuation  Sheet) 


MTS  CODE: 

AJ’  Y  4  -  1  -  3 


UUMI 


POWER  TOOL  DIVISION 
AUTHORIZED  SERVICENTERS 
for 


r<x«i«47 

DwmRv.  INI 


INDUSTRIAL  AIR  TOOLS,  HOISTS  AND  WINCHES 


a  MPerea 

S'i'  Ma/deart  4  Supptr  <A  Im 
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l  I  I  14  i  htu  Put  A»r 
»e*r»  Rorapt.  I  A  '  0|  |  A 
'»>e  «/»**> 

4wrtr"»  I  if  *v  HI# 

>•  North  *  >'iM  A  ■•no* 

r - -  .  «  *•)*  jf 

•  n*r  ) ;ji 


Aniim 

i,» rndaA#  IMotl net  S up  fit  v 
4*t 


IhOiiliili  I'*>l  let 

>*f>i  23 ta  s» 

MoRae.  IL  tWt* 

)0*  7»7  0)«* 


.’I'M  tm  titiinf 
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R«tte4ty  t  A  «47|0 
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l  MM.  (  A  *0701 
*1«  0*4  1412 

Ahwd  Tool  A  Mont 
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:  !  »  44>  **:t 


'  rnturme  I  .rot  A  Suffly  Co 
:*  1  I  I  At  h  < 

>  •«:  cm 

5  14  4*5* 


I  Mtth  t  Storm  |m 

'  Morn  (  into 

w*eea*tae.  Dl  i  **04 

in:  **4  JJM 


M«d  Vvrrih  Toot  A  ietMpmeai  Im 
*20  I  hat  St 
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INGERSOLL-RAND, 

PROFESSIONAL  IDOLS 
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SYSTEM: 


Acicnt  Tenet rator 


COMPONENT: 


Drill  Motor 


MT8  CODE: 


APY4-1-3 


(Continuation  Shaet) 


III  l)rniv|>Mi  A**nu* 


I  t  «>'<  4  I  IM 

4  ►*  \  *  it 

'!«_  **»«■«»  >«»•#. 


44*n*#  « r  »*m>i 


*»  •fSlanil  1  ' 

•  li.t  f».l  Am 

l«ii  itaw*w  si  I'tif, 


•  v«  a»* 


!*•#•■»  I  4<tffHTirfii  I  in p 

•  .mltui.4  5*  s  a 
SMt’107 


r»  3n»a 

l  •  t  tnaSvtinai  4  Marat*  Suppo 

•  *  1  HnftiM  Si 

••rttin.  s>  t*::?! 

■  i*  •:*  ■  :•»> 

Mw  State  i  <Hiua>*(if'« 

•  *1  I  ItMmM  A»*m** 

trrwMi  ss  ;  1220 
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SYSTEM: 

COMPONENT: 

MTS  CODE: 

Agent / Penet tutor 

Air  Bottle 

APY  5-1-7 

SUB-SYSTEM: 

SCHEDULE: 

MANUFACTURER  &  P/N: 

Pneumat ic 

Kvery  3  Years 

Luxfer  U.S.A.  Limited 

L21W-30 

SAFETY  PRECAUTIONS: 

Remove  ait  rt'qulat  nr  assembly  ‘run  air  bottle  and  store  in  a  sate,  dry 
place.  Bleed  all  air  slowly  front  air  bottle.  Leave  valve  open. 


TOOLS,  MATERIALS.  TEST  EQUIPMENT,  MANUALS: 

"0"  Ring,  P/N  2-2l0-Nooprene-70-80  Duroir.eter;  Torque  Wrench;  Valve  Tool 
Bottle  Adapter;  Strap  Wrench;  Dow  Corninq  DC-10  Grease  (or  equivalent) 
Luxfer  U.S.A.  Limited  Guidelines  for  Inspection  of  High  Pres. -Air  Bottle 

TASK: 


Note:  To  be  done  in  conjunction  with  MTS  tAPM3-l-5,  APY1-1-7, 

APY2-1,  API’ 3-1-  3  and  APY  4-3-3. 

1.0  Remove  valve  from  air  bottle  and  inspect  interior  of  bottle  per 
Luxfer  Guidelines. 

Caut ion :  Do  not  place  air  bottle  in  vice.  Use  a  strap  wrench  and 
use  proper  valve  wrench. 

2.0  Remove  ”0"  ring  from  valve. 

1 

3.0  Grease  replacement  "0"  with  Dow  Corninq  DC-10*qreaso  (or 
equivalent ) . 

4.0  Install  "0"  ring  onto  valve. 

5.0  Install  valve  assembly  into  air  bottle  and  tiahton  snuq  usinq 

a  strap  wrench  to  hold  the  air  bottle.  Use  a  torque  wrench  and 
tighten  to  75  feet/pounds. 


Caution :  Do  not  overtighten  valve  into  air  bottle. 

6.0  Charge  bottle  to  3000  psi  filtered  dry  air  or  qas. 

Caution :  Do  not  fast  charge  bottle,  allow  approximately  10  minutes 

to  charge  to  3000  psi.  Do  not  overfill  above  3000  psi  at 
any  time. 


7.0  Read  gauge  after  fill  and  after  24-hour  period.  Bottle  tempera¬ 
ture  should  be  at  same  temperature  for  both  readings.  No  pres¬ 
sure  drop  will  indicate  no  leaks  in  valve  or  "0”  rinq. 


MAINTENANCE  TASK  SHEET 
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COMPONENT: 

MTS  CODE: 

Air  Regulator 

APY6-1-4 

SCHEDULE: 

MANUFACTURER  &  P/N: 

■ 

very  i  Years 

U.S . Divers 

Conshelf  XIV 

SYSTEM: 

Alien t  App  1  i  cat  < >r 


SUB-SYSTEM: 


SAFETY  PRECAUTIONS:  COMPANY  SAFETY  REGULATIONS 


TOOLS.  MATERIALS.  TEST  EQUIPMENT,  MANUALS: 


awing  No.  1  0  1  7  1  1  (L:.S. Divers) 


TASK:  n  ■  i : c :  a  qualified  technician  must  do  the  air  regulator  overhaul  only 

h 

:  lsissenble  regulator  and  inspect  all  components  for  wear  and 
damage .  Replace  any  part  not  passinq  inspection.  Replace  all 
"  "  Rings. 

.  .  •  is  Serb  3  e  air  regulator  and  hook  up  to  the  tools  air  cylinder. 

Install  a  200  psi  gauge  to  the  end  of  the  flex  hose  quick 
bis  -onnert  . 

•I .  i  •  'per.  the  cylinder  valve  and  observe  the  air  regulators  discharge 
pressure.  I:  the  pressure  is  not  between  1  28-132  ps  i  adjust  the 
;  i ensure  setting  by  adjusting  the  screw  at  the  bottom  of  the 
r  ecu  1  at  or  l n  or  out . 

!'A'  T 1  <  >N :  N I  VKR  set  the  air  regulators  discharge  pressure  more  than  132 


N'ot_e:  it  ,i  qualified  technician  is  not  available  to  overhaul  the  air 
regulator  it  may  be  sent  to  any  U.S.  Diver's  qualified  repair 

st  at  ion . 


MAINTENANCE  TASK  SHEET 
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APPENDIX  E 

:  I Y !  1 1  ;<  iG'i'AT  I  IKA’EST  AND  GENERAL  INFORMATION 

i’ACKAc,;:  ( IjLxfer  usa  lihit:;d) 

Luxfer  USA  Limited 

1 995  Third  Street,  Riverside,  CaWorma  92507 
Mail  PO  Bo*  5300  —  92517 
Telephone  714-684-5110  TWX  910-332-1756 


HYDROSTATIC  RETEST  AND 
GENERAL  INFORMATION  PACKAGE 

March  1983 

GENTLEMEN : 

• 

There  are  millions  of  Luxfer  aluminum  cylinders  in  service  throughout  the  world 
In  all  major  gas  markets,  and  more  than  three  million  aluminum  cylinders  have 
been  produced  by  Luxfer  USA  since  1971.  We  have  prepared  this  package  to  pro¬ 
vide  basic  information  for  retesting  Luxfer  cylinders. 

Luxfer  aluminum  cylinders  have  been  produced  under  DOT  S.P.  6498,  DOT-E  6498, 
and  CTC  S.P.  922.  Fiber  reinforced  (composite)  cylinders  are  produced  under 
DOT  Exemption  7235  and  CTC  S.P.  1116.  Inspection  and  repair  procedures  for 
composite  cylinders  are  Included  in  this  package.  The  DOT  3AL  Specification 
for  non-vrapped  aluminum  cylinders  was  issued  in  December  1981.  Inspection 
and  hydrotest  procedures  remain  the  same  as  those  listed  in  the  Exemptions. 

To  assist  you  in  hydrotesting  Luxfer  cylinders,  we  have  put  together  the 
following  information: 

1.  Supplemental  guidelines  for  inspecting  and  testing  aluminum  cylinders. 

2.  Inspection  and  requallf lea t ion  of  Luxfer  composite  cylinders. 

3.  Composite  cylinder  repair  procedure. 

4.  Cylinder  I.D.  cleaning  procedure. 

5.  Cylinder  O.D.  cleaning  procedure. 

6.  Paint  strippers  for  aluminum  cylinders. 

7.  Hydrostatic  expansion  data. 

8.  Recommended  valve  insertion  procedures. 

9.  Drawings  for  retest  adaptor  and  valve  wrench. 

The  supplemental  guidelines  should  be  used  in  conjunction  with  CGA  Pamphlets  C-l, 
C-6,  C-6.1,  and  C-6.2  for  inspection  and  testing  of  compressed  gas  cylinders.  If 
we  can  provide  any  further  information  or  be  of  any  further  assistance,  please 
give  us  a  call. 

a 

James  R.  Ament 
Vice  President  -  Sales 
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SUPPLEMENTAL  GUIDELINE  FOR  INSPECTING  AND  TESTING  ALUMINUM  CYLINDERS 


The  majority  of  aluminum  cylinders  in  the  field  today  have  straight  threads 
(1.125-12  and  .750-16  UNF).  Scuba  cylinders  have  3/4-14  NGS  (straight  pipe). 
All  straight  threads  require  an  "0"  ring  seal. 

In  addition  to  standard  CGA  Inspection  and  Hydrostatic  Test  Procedures  (CGA 
pamphlets  C-l,  C-6,  C-6.1,  and  C-6.2),  the  following  guidelines  should  be 
observed . 


1.  Provide  protection  against  chain  gouging  before  placing  an  aluminum 
cylinder  in  a  chain  vise. 

2.  In  order  to  loosen  or  tighten  valves,  use  a  proper  open-end  wrench  or 
manufacture  a  special  valve  wrench  (drawing  enclosed).  These  special 
wrenches  are  also  available  from  Luxfer. 

3.  Ensure  that  the  threads  of  the  cylinder,  test  adaptor,  and  valve  are 
free  of  dirt,  chips  and  burrs.  Adaptors  and  valves  should  turn  freely 
(adaptor  drawing  enclosed).  Use  of  incorrect  adaptor  mav  damage  threads 
or  result  in  invalid  hydrotest. 

4.  Do  not  lubricate  adaptor. 

5.  Cylinders  bearing  DOT  identification  S.P.  6498,  E6498,  S.P.  922,  or  3AL 

are  to  be  inspected  and  hydrotested  at  least  every  five  vears  at  five-thirds 
(5/3)  the  marked  service  pressure  per  Hazardous  Materials  Regulation  173. 3-*  (E). 

6.  Do  not  stamp  "plus"  (+)  rating  on  aluminum  cylinders. 

7.  Replace  complete  safety  assemblies  only.  Be  sure  to  use  the  proper  safety 
and  pressure  rating  to  match  the  cylinder's  service  pressure  per  CGA  Pam¬ 
phlet  S-l.l.  Safety  assemblies  are  available  from  the  appropriate  valve 
manufacturer . 

8.  Always  use  new  "0"  rings  when  reinstalling  valves,  and  follow  the  enclosed 
valve  insertion  procedures  for  straight  and  taper  threaded  valves.  Incor¬ 
rect  "0"  ring  material  or  Improper  "0"  ring  placement  may  result  in  leakage. 

"0"  rings  are  available  from  Luxfer  USA  Limited,  P.  0.  Box  5300,  Riverside, 
California  92517-5300. 


°  8 


u 


Luxfer  USA  Limited 

Aluminum  Compr»»t#d  Gas  Cylinders 


INSPECTION  AND  REQUALIFICATION  OF 

SUBJECT:  luxfer  composite  cylinders 


TECHNICAL 

BULLETIN 


DATE:  March  1983 


1.  DEVALVE: 

A)  Safely  vent  cylinder.  Refer  to  CCA  Pamphlet  C-2,  "Recommendations 
for  Disposition  of  Unserviceable  Compressed  Gas  Cylinders",  for 
venting  procedures. 

B)  Remove  valve  using  proper  tools  and  holding  fixture  so  that  cylin¬ 
der  fiber  windings  and  valve  are  not  damaged. 

C)  Inspect  threads  of  valve  and  cylinder  for  damage.  Clean  "0"  ring 
gland. 

2.  EXTERIOR  INSPECTION: 

A)  Cylinder  should  be  clean  and  all  attachments  should  be  removed  that 
will  Interfere  with  visual  inspection. 

B)  Inspect  for  damage.  Refer  to  CCA  Pamphlet  C-6.2,  "Requallf Ication 
of  Composite  Cylinders",  and  Luxfer  Technical  Bulletin,  "Composite 
Cylinder  Repair  Procedures" . 

(1)  L43.5W-45  and  L45W-45:  A  longitudinal  cut  In  excess  of  1" 
long  and  .015"  deep  through  the  fibers  Is  cause  for  rejection. 

(2)  L45W-22:  A  longitudinal  cut  In  excess  of  1"  long  and  .010" 
deep  through  the  fibers  is  cause  for  rejection. 

(3)  Unraveling  of  a  strand  1/8"  wide,  by  .010"  thick,  by  2"  long 
1 8  cause  for  rejection. 

(4)  A  few  loose  strands  less  than  1/8"  wide,  by  .010"  thick,  by 
2"  long  Is  not  detrimental  to  the  cylinder.  These  strands 
may  be  repaired  with  an  epoxy  resin  or  epoxy  spray. 

C)  If  there  is  any  question  of  cylinder  safety,  the  cylinder  should  be 
hydrotested  to  verify  compliance  with  DOT  E-7235. 

3.  INTERIOR  INSPECTION: 

A)  Interior  should  be  free  of  dirt  and  other  foreign  material  prior  to 
inspection. 

B)  Interior  should  be  Inspected  according  to  CGA  Pamphlet  C-6.1,  "Standards 
for  Visual  Inspection  of  High  Pressure  Aluminum  Compressed  Gas 
Cylinders". 


INSPECTION  AND  REQUALIFICATION 
OF  LUXFER  COMPOSITE  CYLINDERS 


March  1983 


Page  2 


4.  HYDROSTATIC  TESTING: 

A)  Fiber  reinforced  cyliadera  are  to  be  hydrostatically  tested  In 
accordance  with  their  exemption,  see  DOT-E  7235,  In  Canada  CTC-SP 
1116.  To  remove  elasticity,  pressurize  cylinder  to  902  of  test 
pressure,  hold  for  15  seconds,  zero  burette,  and  then  conduct 
rehydrotest.  This  procedure  helps  to  stabilize  the  cylinder  and 
test  equipment  prior  to  hydrostatic  testing. 

B)  Composite  cylinders  manufactured  In  accordance  with  Exemption 
7235  and  CTC-SP  1116  are  to  be  hydrostatically  tested  every 
three  years.  A  permanent  volumetric  expansion  of  5Z  of  total 
expansion  Is  allowed,  except  for  cylinders  manufactured  before 
July  1,  1981,  which  are  allowed  10Z  permanent  expansion. 

C)  Criteria  for  rejection  elastic  expansion  does  not  apply  to  compo¬ 
site  cylinders. 

D)  Elastic  expansion  data  stamped  on  cylinders  or  Imprinted  on  the 
label  Is  used  to  determine  only  the  size  of  burette  to  be  used 
for  hydrotesting. 

E)  Hydrostatic  retest  (rehydro)  date  and  Inspector's  mark  may  be 
stamped  on  the  shoulder  of  the  cylinder. 

5.  TYPICAL  EXPANSION  DATA:  (New  cylinders  —  See  attached  chart) 

6.  REVALVING: 


A)  Use  a  new  "0"  ring. 


B)  Make  sure  "0"  ring  and  cylinder  gland  are  clean. 

C)  Make  sure  valve  and  cylinder  threads  are  clean. 


D)  Recommended  torque  valves: 

THREAD 
.750-16  UNF 
.875-14  UNF 
1.125-12  UNF 


MAXIMUM  TORQUE 
75  ft.  lbs. 
75  ft.  lbs. 
100  ft.  lbs. 


Use  of  a  manual  torque  wrench  is  recommended. 
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Luxfer  USA  Limited 

Aluminum  ComprttMd  Oat  Cylirtdtrt 


TECHNICAL 

BULLETIN 


SUBJECT:  composite  cylinder  repair  procedure 

DATE:  March  1983 

1  - 1 

1.  INSPECTION i 

Composite  cylinders  should  ba  periodically  ins pact ad  for 
axtarior  damage  to  tha  composite  smtarial.  Prosit  ldanti- 
fi cat ion  of  damage  and  rapair  will  maintain  cylindars  in  a 
sarvicaabla  condition. 


2.  DAMAGE  REPAIR I 

Slight  damage  (lass  than  .00Sa  dasp)  dua  to  normal  handling 
is  acoaptabla  without  rapair,  hows war,  a  thin  coat  of  adhe¬ 
sive  (whita  glua)  or  paint  will  seal  tha  surfaca  and  hold 
any  loosa  fibars.  Damaga  that  is  aora  extensive,  up  to  and 
Including  tha  allowabla  limits  on  tha  attachad  chart,  should 
ba  rapairsd  to  pravant  furthar  datarioration.  Repairs  of 
minor  outs,  dings,  and  gougaa  which  can  load  to  unraveling 
can  ba  aada  with  any  c ensnare ially  available  epoxy  adhaaiva. 
Cylindars  with  axtansiva  unraveling  should  ba  removed  from 
service.  Unraveling  is  defined  as  a  separation  of  a  group 
of  fibers  1/8"  wide,  by  .010"  thick,  by  2"  long. 


3.  cowtimpep  service i 

Cylindars  that  have  bean  repaired  should  bs  inspected  after 
filling  to  verify  satisfactory  rapair. 


CAPTXOWi  If  there  is  any  doubt  about  cylinder  safety,  have 
tha  cylinder  hydrostatically  tasted. 
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LONGITUDINAL :  Perpendicular  to  the  direction  of  the  wrap  and  the  base  of  the  cylinder. 


« 


Luxfer  USA  Limited 

Aluminum  Comprised  Gas  Cylinder* 


TECHNICAL 

BULLETIN 


SUBJECT:  cylinder  i.d.  cleaning 


DATE:  January  1982 


Klgh  pressure  cylinders  In  normal  traffic  can  accumulate  I.D.  contami¬ 
nation  which  may  detrimentally  affect  end  use.  The  following  proce¬ 
dures  are  rec on ended  for  I.D.  cleaning  of  aluminum  cylinders: 


PROBLEM 


CLEANING  METHOD 


1.  Moisture  A  light  soil 

2.  011  or  grease 


3.  Odor 


4.  Corrosion 


Steam  clean  and  blow  dry. 

Degrease  with  1,1, 1-Trichloro- 
e thane ,  steam  clean  and  blow  dry. 

Rinse  with  solution  of  baking 
soda  (sodium  bicarbonate)  then 
rinse  with  solution  of  vinegar 
(acetic  acid),  steam  clean  and 
blow  dry. 

Tumble  with  aluminum  oxide 
chips  or  pellets,  steam  clean 
and  blow  dry. 


Por  any  problems  other  than  the  above,  please  contact  Luxfer  USA 
Limited  for  assistance. 
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Luxfer  USA  Limited 

Aluminum  Compraticd  Gat  Cylinders 


TECHNICAL 

BULLETIN 


SUBJECT:  cylijcer  o.d.  cleaning  prochjupe 

DATE:  December  1981 

Aluminum  cylinders  in  normal  traffic,  particularly  those  having 
a  brushed  finish,  can  pick  up  soil  and  scuffing  which  mar  appear¬ 
ance.  There  are  a  variety  of  coamwrcial  aluminum  cleaners  avail¬ 
able  which  can  be  used  to  clean  and  improve  this  appearance. 
Please  make  certain  that  the  product  used  is  specifically 
marked  "suitable  for  aluminum".  Otherwise,  serious  damage 
could  occur  resulting  in  reduction  in  well  thickness  and 
inherent  strength. 

The  following  methods  of  cleaning,  or  combinations  thereof,  are 
also  acceptable i 

1)  Soap  and  water i 

2)  Solvent  wipe* 

3)  "Scotch-brite"  scrubbing*. 


*  "Scotch-brite"  is  a  product  of  3N  Corporation. 
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Luxfer  USA  Limited 

Aluminum  ComprMMd  Gas  Cylinders 


TECHNICAL 

BULLETIN 


SUBJECT:  paint  strippers  por  aluminum  cylinders 


DATE:  January  1982 


IMPORTANT:  DO  NOT  USE  CAUSTIC  PAINT  STRIPPERS  FOR  ALUMINUM  CYLINDERS 


We  recowend  two  type*  of  cold  paint  atrlppers: 


I ItfERSION  STRIPPERS: 


With  Immersion  strippers,  tha  cylinder  la  immersed  completely  In  the  aolutlon. 
Depending  upon  the  paint  system,  tha  lmsMrslon  time  naceaaary  for  complete 
paint  removal  may  vary  from  5  to  IS  minuted.  The  lnerslon  atrlppara  will 
require  tanka  for  the  treatment,  but  once  an  inatallatlon  la  completed,  the 
procedure  will  be  more  efficient  for  large  numbera  of  cylindera.  We  recommend 
four  typea  of  lmmeralon  atrlppara:  (1)  Parco  #2874,  a  product  of  the  Parker 
Chemical  Company,  (2)  SnoFlake  100,  produced  by  Aachen,  (3)  Oaklte  Stripper  156, 
produced  by  Oaklte,  and  (4)  Cal -Star  Stripper  823,  produced  by  Cal-Star  Chemicals. 


GEL  STRIPPERS: 

Gel  atrlppera  are  brushed  on  the  cylinder,  allowed  to  atand,  and  then  removed 
by  a  water  wash,  typically  under  high  pressure.  Cyl-atrip,  produced  by  Spatz 
Paint  Company  and  Zip  Strip,  produced  by  Star  Bronze  Company,  seen  to  be 
satisfactory  gel  strippers. 


Cal-Star  Chemicals,  Inc. 

P.0.  Box  117 

San  Gabriel,  California  91778 
Phone:  (213)  284-4303 

Parker  Chemical  Company 
5460  Knott  Avenue  . 

Buena  Park,  California  90620 
Phone:  (714)  994-4141 

Spatz  Paint  Company 
1601  North  Broadway 
St.  Louis,  Missouri  63102 
Phone:  (800)  325-2661 


Oaklte 

544  South  6th  Avenue 

City  of  Industry,  California  91749 

Phone:  (213)  968-1551 

Amchem  Products,  Inc. 

P.0.  Box  829 

Lob  Alamltos,  California  90720 
Phone:  (714)  826-4990 

Stc*  Bronze  Company 
803  South  Mahoning 
Alliance,  Ohio  44601 
Phone:  (216)  823-1550 
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TYPICAL  HYDROSTATIC  EXPANSION  DATA 
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Luxfer  USA  Limited 


TECHNICAL 

BULLETIN 


Aiominu"'  Compressed  Gas  Cylinders 


’.ALVE  INSERTION  PROCEDURE  FOR  C02  SERVICE  USING 
SUBJECT:  STRAIGHT  THREADED  VALVES  WITH  "0"  RINC  SEALS 

DATE:  December  1981 

1.  Inspect  valve  and  cylinder  for  damaged  threads  and  "0"  ring  seating  surfaces 
which  oust  be  free  of  visible  defects  such  as  burrs,  dings,  and  gouges. 


I .  Install  a  new  "0"  ring.  Lubrication  Is  not  necessary,  but  If  used,  use 

sparingly.  Excessive  lubrication  may  Interfere  with  proper  seating  of  the 
"O”  ring  and  promote  subsequent  leakage  problems.  A  90-shore  Buna  N  "0" 
ring  has  been  approved  for  this  service. 

3.  carefully  slip  "0"  ring  over  valve  threads  and  fully  seat  against  the 
bottom  of  the  valve  flange. 

4.  Prior  to  valving  and  where  applicable,  assemble  the  Valve  Protector/Carrying 
Handle  to  the  cylinder  using  the  retainer  ring  and  snap  ring  pliers.  The 
handle  must  turn  freely. 

5.  Apply  Dow  III  lubricant  (or  equivalent)  to  the  first  5  threads  of  the  valve. 
Avoid  excessive  lubricant  which  may  be  pushed  back  to  the  "0"  ring  preventing 
proper  seating  and  potential  leakage.  Lubricant  accidentally  applied  to  the 
bottom  of  the  valve  should  be  removed  for  the  same  reason. 

6.  Assemble  valve  to  cylinder  and  tighten  by  hand.  If  the  valve  fails  to  start 
easilv,  relnspect  for  damaged  threads. 

7.  Place  cvllnder  in  a  holding  fixture  suitable  for  aluminum  and  tighten  valve 
as  f o 1  lows : 

THREAD  SIZE  "0"  RING  SIZE  VALVE  WRENCH  NUMBER  MAXIMUM  TORQUE 
.750-16  UNF  210  1T2479  75  ft.  lbs. 

1.125-12  UNF  216  1T2475-3  100  ft.  lbs. 

8.  Lightly  close  the  valve  handwheel. 

9.  Assembly  of  the  safety  relief  nut  la  normally  controlled  by  the  valve  manu¬ 
facturer.  Should  a  leak  develop  at  this  point,  torque  nut  to  not  more  than 

40  ft.  lbs.  Excessive  tightening  may  damage  the  internal  burst  disc  assembly. 

10.  Make  certain  that  valve  safety  dlac  corresponds  to  cylinder  service  pressure. 
Where  necessary , ’replace  safety  relief  devices  only  with  complete  assemblies 
as  supplied  by  the  appropriate  valve  manufacturers. 

11.  Caution  -  Do  Not  Overfill  -  Fill  only  by  weight  to  the  rated  capacity 
normally  stamped  on  the  shoulder  of  the  cylinder. 


12.  Should  problems  develop  In  your  assembly  of  cylinder  valves,  please  contact 
Luxfer  USA  Limited  for  asal stance. 
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Luxfer  USA  Limited 

Aluminum  ComprstMd  Qat  Cylindara 


TECHNICAL 

BULLETIN 


<UJBJFCT-  VALVE  INSERTION  PROCEDURE  FOR  OXYGEN  SERVICE  USING 
aUBJCUI.  STRAIGHT  THREADED  BRASS  VALVES  WITH  "0"  RING  SEALS 

DATELjanuary  1982 

1.  Inspect  valve  and  cylinder  f or  damaged  threads  and  "0"  ring  seating  surfaces 
which  must  be  free  of  visible  defects  such  as  burrs,  dings,  and  gouges. 


2.  Check  for  Luxfer  o  symbol  on  crown  of  cylinder  which  signifies  cleaned 
for  oxygen  or  nitrous  oxide  service. 

3.  Install  a  new  "0”  ring  making  certain  that  It  Is  clean,  dry,  and  free  from 
physical  damage.  Do  not  lubricate  since  It  Is  not  necessary,  and  unless 
specifically  qualified,  stay  not  be  compatible  In  high  pressure  gaseous 
oxygen  environment.  Either  a  70-80  shore  neoprene  compound  or  teflon,  as 
supplied  by  Luxfer,  Is  approved  for  this  service. 

4.  Carefully  slip  "0"  ring  over  valve  threads  and  fully  seat  against  the 
bottom  of  the  valve  flange. 

3.  Assemble  valve  to  cylinder  and  tighten  by  hand.  If  the  valve  fails  o 
start  easily,  relnapect  for  damaged  threads. 

6.  Place  cylinder  In  a  holding  fixture  suitable  for  alumlniaa  and  tighten 
valve  as  follows: 

THREAD  SIZE  "0”  RING  SIZE  VALVE  WRENCH  NUMBER  MAXIMUM  TORQUE 

.750-16  UNF  210  1T2479  75  ft.  lbs. 

1.125-12  UNF  216  1T2475-3  100  ft.  lbs. 

7.  Lightly  close  the  valve  handwheel. 

8.  Assembly  of  the  safety  relief  nut  Is  normally  controlled  by  the  valve 
manufacturer.  Should  a  leak  develop  at  this  point,  torque  nut  or  screv 
to  not  more  than  40  ft.  lba.  on  Industrial  valves,  and  80  In.  lbs.  on 
medical  valves.  Excessive  tightening  may  damage  the  Internal  burst  disc 

assembly. 

9.  Make  certain  that  valve  safety  dlac  corresponds  to  cylinder  service 
preseure.  Wherq  necessary,  replace  safety  relief  devices  only  with 
complete  assemblies  as  supplied  by  the  appropriate  valve  manufacturers. 

10.  Caution  -  Do  Hot  Overfill  -  fill  only  to  the  stamped  service  pressure  at 
70  degrees  F. 

11.  Should  problems  develop  In  your  assembly  of  cylinder  valves,  please  contact 
Luxfer  USA  Limited  for  assistance. 
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TECHNICAL 


Luxfer  USA  Limited 

jBg  Aluminum  ComprsMsd  Oat  CyllnOsr* 

BULLETIN 

SUBJECT:  VALVE  INSERTIOH  AMD  REMOVAL  PROCEDURE  FOR  SCUBA 

i  SERVICE  EMPLOY IMG  3/4-14  NCS  THREADS 

DATE  June  1982 

1.  Inspect  valve  end  cylinder  for  deans**  threads  sad  "0"  ring  seating  surfaces 
which  must  be  free  of  visible  defects  such  as  burrs,  dings,  or  gouges. 
Inspect  valve  per  Manufacturers  recaaaeadatlons. 


2.  Install  s  new  ”0"  ring. 


1.  Make  certain  that  "0"  ring  and  Its  cylinder  seating  surfaces  ere  dean  and  dry. 


4.  Lubrication  of  the  "0"  ring  la  not  necessary  but.  If  used,  use  sparingly. 
Excessive  lubrication  any  Interfere  with  proper  seating  of  the  "0"  ring  and 
proaote  subsequent  leakage  problaas. 


5.  Carefully  slip  "0"  ring  over  valve  threads  end  fully  seat  against  the  bo t toe 
of  the  valve  flange. 


6.  Apply  Dow  III  lubricant  or  equivalent  to  the  first  five  threads  of  the 

valve.  Avoid  excessive  lubricant  which  nay  be  pushed  beck  to  the  "0"  ring 
preventing  proper  seating  and  proaotlng  potential  leakage. 


7.  Asseable  valve  to  cylinder  end  tighten  by  hand.  If  the  valve  falls  to  start 
easily,  relnspect  for  dssMged  threads. 


8.  Place  cylinder  In  a  holding  fixture  suitable  for  aluelma  and  tighten  valve 
to  s  aaxlaun  of  100  ft.  lbs. 


9.  If  difficulty  la  encountered  In  raaovlng  a  valve  after  service,  apply  a  generous 
aaount  of  Molykote  SS7  or  equivalent  to  the  threaded  joint  and  allow  tins  for 
penetration  lntct  the  Joint. 


10.  Carefully  apply  torque  to  the  valve  back  and  forth  until  the  joint  loosens. 
Carefully  beck  the  valve  out  of  the  cylinder  neck.  Should  further  resistance 
be  encountered,  repeat  application  of  the  penetrating  lubricant  and  again 
carefully  work  the  valve  back  and  forth  «mtll  It  loosens.  After  reeoval  of 
valve,  the  Inside  of  the  cylinder  should  he  washed  with  a  slid  detergent 
followed  by  a  warn  water  rinse  and  air  dry. 
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TECHNICAL 

BULLETIN 


SUBJECT:  VALVE  insertion  procedure  for  tapered  threads 


DATE:  December  1981 


1.  Use  HEW  valves  only.  Used  valves  which  have  been  previously  Inserted  Into 
steel  cylinders  will  have  threada  distorted  beyond  gauging  tolerance  and 
will  not  produce  a  proper  seal. 

2.  Examine  valve  and  cylinder  for  damaged  threads  and  reject  or  repair  those 
containing  visible  defects  (burrs,  dings,  gouges,  etc.);  if  damaged,  re¬ 
thread  with  a  tap  or  chasing  die  prior  to  Inserting  valve  in  cylinder. 

'  rfhere  applicable,  attach  the  Valve  Protector /Carrying  Handle  to  the  cylinder 
using  the  retainer  ring  and  snap  ring  pliers  prior  to  valve  installation. 

Be  sure  handle  turns  freely  before  Installing  the  valve. 

4.  Make  certain  that  valve  safety  dlac  corresponds  to  the  cylinder  service 
pressure.  Where  necessary,  replace  safety  relief  devices  only  with  complete 
assemblies  aa  supplied  by  the  appropriate  valve  manufacturers. 

5.  Check  thread  surfaces  of  both  valve  and  cylinder  for  cleanliness. 

6.  Apply  IS  wraps  of  teflon  tape  on  the  valve  threads,  leaving  the  lead  thread 
exposed;  apply  Formula  8  Teflon  Paste  (Huntley  Engineering  Sales,  South  El 
Monte,  California)  evenly,  but  sparingly,  over  the  tape  and  the  exposed 
lead  thread. 

7.  Assemble  lubricated  valve  to  cylinder  by  inserting  and  hand  tightening  to 
engage  a  minimum  of  3  threads.  If  the  valve  falls  to  start  easily  or  falls 
to  obtain  3  threads  engagement ,  recheck  the  valve  to  make  sure  It  Is  to 
gauge.  Also,  check  the  valve  and  cylinder  for  damaged  threads. 

8.  Place  valved  cylinder  In  an  adequate  holding  fixture.  Place  protective 
material  around  the  cylinder  to  prevent  gouging  sidewalls  with  vice  holding 
jaws.  Using  a  torque  wrench  with  adaptor  to  fit  wrench  flats  on  valve, 
tighten  valve  aa  follows: 

1/2"  NGT  threads  torque  35  to  50  ft.  lbs,  maximum 
3/4"  NCT  threads  torque  75  to  100  ft.  lbs,  maximum 

This  torque  should  yield  another  2-3  threads  engagement,  giving  a  total 
engagement  of  5-6  threads.  If  problems  develop  In  your  assembly  of  taper 
threaded  cylinder  valves,  please  contact  Luxfer  USA  Limited  or  the  valve 
supplier  for  assistance. 

CAUTION 

Aluminum  cylinders  require  care  In  assembling  valves  with  tapered  threads.  The 

alumlnta  cylinder  Is  of  the  same  relative  hardness  as  the  brass  valve,  and  does 

not  reshape  or  rethread  the  valve  during  Insertion  as  does  the  steel  cylinder. 

Therefore,  en  lnterfece  problem  could  be  crested  by  damaged  threads  or  excessive 

velve  torque  preventing  a  gas-tight  connection. 
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SERIES  7  AIR  DRILLS 
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Always  oporto  impact  and  maintain  lM«  tod  In  KCOftam  witli  Amarfcan 
National  Standards  Inatttvta  Sntify  Cod#  tar  Portablo  Air  Taaia  (ANSI  R1R4.1)  and 
any  •Hat  CB^BB  BB^  TB^B^B^OBB* 

H  VKMV. 

Al»is x  uw  *  ( »r#d  Karsdk  i  4'i  with  MndrJ<  *LN4  awd  ' \(}4 

turn  off  the  mi  vuppK  hrf<*r  removing  <u  ddjuxlmjt  »«»  art rsturv  on  rhis  iim*I  or  before  performing  am  maintrnantr  on  this  tool  f  alurr 

to  d*»  so  » i xild  result  in  m|ur\ 

fOR  TOP  Pf  REORMaV  E  A M>  M A \ IMI  V  IM  R A HJ1IT Y  <»  PARTS  OPERATE  THIS  TOOl  AT  **0  pug  lh  2  bar  *20  kPai  AIR  PRESSl  Rl  Va|IH  i  V 
I  Ifl  mm  i  DIAMETER  HtlSI 

l  l  HRICYTION 
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V  ■*  •  .‘ir  '  ;i*  'u  at  '  muil  V  .\f  :  *  ^  o-et  Jin'is  NAc  te  •  ’  '»\mijI  an  !i'K«?  s.,ll  Ran-t  V.  M  I  Rl  *  I  .'v*  I  •••  K-vdii  ••  t  ns  V  li  :.!«••■ 
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TOUJOURS  UTIIISCR  CONTROt.lt  IT  MAINTINHI  CIT  OUTH.  IN  CONTORMITf 
A  VIC  US  REOIEMINT  ATKJNS  DC  SICURITf  APPUCARUS  AUX  OUTIU 
PNEUMATIQUIS  PORTATIFS. 


NH  R  OBJENIR  I'M  RE.MIEMLN1  OPTIMA!  IT  LNE  lONt.EVITt  MAXIMAL!  DES  FIECES  IfTILISER  C  ET  OUTIL  A  LNE  PRESSION  I)  AIR  lit  (.  ’ 
BAR  (.20  kfi  ISO  r«|l  AV  E<  VS  FLEXIBLE  D  ALIMENTATION  1)1  10  mm  I  l.  *"|  I)E  DLAMETRE 

<  •niiWioi  •'»!  ir«  4 


Notux  .jvr  >!  •»thcr  than  jti'fiumf  |n(terv>ll  Kand  »rplj.  rmeni  pjitv  mav  tesult  in  dexitascd  |u* il.irnun-  e  ami  m  nrasTtl  m.imtenjn.  r  jn. !  r».rv  ,<• 

<  •»* ;*i#r  >  •  }*!!••;.•  imaiidatr  ali  laaftaMies 

Rrmarqur  I  dr  pi^es  dr  i  re  h  an  ft  n«*i  d  <mpm«  Inferwiii  Hand  peut  cnttainct  une  diminution  du  tcndrmrnt  rt  un  sutuoit  iJrntict.rn  ct  pent  mrim* 

A  ta  .liw  ration  dr  ia  cotnpafrur  annular  lout  as  las  natanties 

Arhtuaif  Hn  VanaaridunB  vt»n  nuh! -original  ln|irrs<»ll  Rand  I  t\at/teilan  kann  die  Merlt/eugleistunp  daruntet  leidcn  und  ier  HariunnsautuantJ  /unehrnen  .hr 
E  imia  SehaJt  uth  v*»r  dann  rt  w  aifr  ( .ar  an  tie  an  sprue  hr  ah/ulahnan 

AttnuKHsa  1  uv •  Ji  pe//i  di  tK  amhH>  non  onginali  Infertoll  Rand  puo  data  luofu  a  udotte  ptesta/iom  dell  alite//o.  majgion  spese  di  mamitrn/iona  a  a  do 
ire  none  dell*  Infarvdl  Rand  puo  essa:r  annuilata  ofm  gaian/ia 

Avtan  ft  uao  d<  p*/M  da  rapuatto  diatintai  de  lat  autentkat  da  Ingervdl  Hand  puede  dar  comu  rcsuludo  una  dormnucton  an  al  rendtmieni'  v  un  aumrnti> 
da)  mantammianto  da  U  herramianta.  v  puede  a  opodn  de  la  (  ompahia.  mvalidar  toda  ftarkntu 


Foe  mUxmmi  rvpwr  »Mtt  mlMiMitii,  rtqtnl  Smw  Mtellt  Still  from  yow  lugmofl  Rami  Ownbuirw  or  Silo  Older 
tow  loow  mlormattno  rmflmnltn  coommaH  1'mtntln ,  damaator  la  Bokrln  dTMirtini  S*VS2 
F»  wmtorr  Rayantar  oda*  W«mm#wS«Hao  Fordani  S*  Bate  WarwnfMi formal WomaMar I  (SBJJI)  rat  ilnm  layrraod  Raod  tacMmmUn  An 
Par  UtartoB  mformaoom  rtcIWdatt  d  SoCanmo  MO]  al  fm  ractno  affkcw  o  rlmadllutt  aoiorttawo  li#tw«rBa»d 
Pam  mdormando  adtetoa#  da  arvkto  dt  rayaracwm  roBcMa  al  loM*  da  SanMo  HDlto  dwntmidnr  taanwR  Rand  o  oflema dr  »mua> 


Radar  AlCaaMtaatradana  to  tSa  fit  am 
l#mHadOM»«OhMMM 
C  Naotaadlmtai*  / rr 1 


INGERSOU-RAND. 
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ATTLNTION 


T oujoun  utilise!  Iri  Modeh*  “  AN4  et  '  4Q4  ave«  |«  PnifnM  Auntuure  |47| 

loutoun  v  oupri  I  air  d  alimentation  s*ant  dr  pmcfdnr  k  I  sntaUation  k  la  ddpoac  ou  mi  rt^agr  de  low  dapoattift  ou  ovliifr.  ou  mat  d  entrapreadre  oat 

operation  d  rntmwn  vur  retie  machine  l  r  non  mprri  dr  ret  m«tnicimm  pourrait  etre  caute  d 'accident i 

GKAISSACI 

Hu  dr  Injjr  H.»"  i  ISie.i  l  uN*  “  V  |-i  m  him*  hmtr  legere  <Je  bonne  -jualitr  pour  mnteut  grandr  vitetse 
(>r»iw  Infers  >ii  Kan  I  grai^c  ifgrrr  N1'  .  *  <>u  N"  ;  gnmr  a  rngrenagr  dr  bonne  quality 

I  .»;•  •!  .i.,'*irnia!  "f  .Imt  drr  g>ai\*  S.-m  ret  xmmanjom  Ir  gimveur  Ingertoll  Kand  N<1  SI  I  Rt  N  Renter  le  gruiseur  pour  prodime  line  idf ere  brouillard 

‘  *■  ...r  .»  t  happenimi 

i  if  .1^- ■.•station  «onr\i  r%t  .ndoprr.vaMr  pom  une  bonne  longfute  du  rtduiirm  Iniecter  dam  Ir  graiueur  l  W|  u  cc  environ  de  gxsitsc  pour  let  rdducteurs 

!’  H  I  II  K  et  l  ri‘itt  p.ui  lev  rtdu«  teur\  M  N  n  0  aprev  Ml  000  ser rages  mi  tout  !e»  mo  it  telon  I  utilisation 

Dll  SI  MASCHINE  1ST  STITS  IN  UBEREINST1MMUNG  MIT  DCN  JfWEHS 
CULTICCN  SICHERHEtTSBESTEMMUNGEN  FUR  HANDOCHAiTfNi  DRUCKLUFT- 
WERKZEUGE  ZU  RfTRflMN  UNO  ZU  WARTIN. 

I  M  MCm  HSU  I  HSU  V.  I  M»  MAXIMAL  I  I  tBENSDAl'ER  DIR  MASCHINI  ZU  IRRIK  HIN.  1ST  Sll  MIT  EINEM  BETRIIBSDRUCK  VON  90  pa* 
(A  2  bar  620kf»ai/t  8F  TRF  IRI  N  f»IR  LlTT/tM'HRSTHLAUCH  SOLLIT  i l/*"l  NH  10  mm  NIC  NT  UNTERSCHREITEN 

ACHTUNG 

Hr i  M<*delkn  "4N4  und  '4(J4  immer  den  mitgebcfertrn  Hihgnff  <47J  benuetren 

Nor  Snvhlufe  odrr  Ahnahmr  der  Merk/tuge  *nm  Bctrtebmed  vo«ir  bn  Zuberborwechtei  odet  Wartungaarbeiten  am  MfeHuetif  Meta  die  Luftiufubr  turn 
Hcrk/eug  ahvperirn  Bri  Nirhbeachtung  betfehl  Verkt/ungtprfahr 

S(  HMItKUNG 

Ol  |-  |?<  -v  •  M  a  •  ■  *  I'nr  ;  I  .it'c*  I  igfit  Oi!  Nr  |4i  »Jcr  r«n  <|tj 4l>f at lv  Hot hlcistungvspindelol 
frtt  higr'v*  *ii  RarvM  rt»  Nr  .>  . »drr  e m  qoaiitato  gules  Maufferlett  Nr  2 

I  >  .r  ^  M  Ir  -  av  finer.  vmd  nur  r*-.  if  I  ritungwler  /u  Hefteihen  Wir  emptehlen  Ingervnll  Rand  Nr  NHRI  H  Filter  Regler  und  Oler  Bet  nchtigcr  F  msteihing  der 

1  wr  •  •  \t-.nM  nr  fritter  ( Mnehri  ausfritt 

\!'.|ir:'oyf  s.  fitmerung  ot  die  V  "Ttuvvei/ung  Jut  matimak  I  ettlung  und  llaltbarkeit  del  J.etneKe  in  dieien  (.eraten  Injekltonen  in  der  Schiruernippel  (  j 
f,.r  I  ■  H  i  It  k  ind  I  it-  .  x  i  r> ..  fur  M  N  und  Ot  ^  dnivken  jeweih  na».h  50  000  F inKhalfungen  <xler  mo na tilth,  je  nach  Irfahrung 

USARE  SIMPRE.  CONTROUARE  E  MANTENERf  IN  imCIOIZA  QURSTO 
ATTREZZO  IN  ACCORDO  CON  AMfRICAN  STANOARO  MMSTITUTC  SARCTY 
COOS  FOR  FORT  ABIE  Alt  TOOLS  (ANSI  B1B4.1)  E  CON  OOFN  AlTRA  NORMA 
I  RfOOL AMENT AZIONS  01  SICURCZZA  AFFHCABRE  AOU  UTENSAI  FNCU- 
MATICI. 

Prr  (titenrrr  li  migFmr  rrndimmio  t  la  mamma  dural  a  d«Ue  parti.  aBmentaee  quetto  attitno  con  aria  cmnpmaaa  a  90  pa»g  (6  J  bf/620  kfa)  a  tubo 
OeWtik  di  t  V  <10  mm  »  diametro  mtenrn 

ATTtNZIONt 

(  on  »  Modetii  ~  4N4  r  4 04  uaare  vemptr  1  Impngnalun  Aunhana  f  47 } 

Stan  arr  wmpre  d  tubo  di  alimentaiiofte  defl'ana  prana  dt  matalUre .  to^ierc  o  rrgolarc  qualuM  accetaorto  lud  utntaak  o  pnma  di  rfltttaan  qubiaa  mler 
train  di  manutrn/ione  vuHo  tirwi  Non  attenenu  a  tale  atrauoar,  potrrbbe  naultare  pencoloao 

LUBRIFIC  A/IONt 

Oia>  1  '.i'»  ■■  icggr ro  pr.r  i  I  nhe*'N<>  10  «» *.ina  buona  qualiti  di  olio  per  mandrim  ad  aha  veloutA 

J.rtwo  I  '.jir  gratv  ifggrin  lngetvi»ll  Rand  No  o  un  hunn  gratvt  pet  motori  No 

N,  ^  . •r>iari,)ian»*'  ;  u«<  J.  un  gruppo  fit i ro uefolatorHuhrifkaiore  Ingetvtll  Rand  da  t,h”  da  tntlallare  il  piu  vaino  potaibde  all  aurezio  Riempire  il  lubn 
ai.rr  or.  oli*-  rai  i  ••rnandato  e  regoiatlo  in  tnodo  che  nello  miko  dell  ana  via  preaente  urta  leggera  nebbia  di  olio 

fVi  .1  ’  igi.  •  rrhdimeni"  e  la  maxima  Junta  degh  tngranaggi  di  i(ue\ti  cacuaviti.  t  inditpentahiie  effetluarr  una  adequata  lubnfWaaione  defli  tteui  Imettare 
•*ti.  rig?  jvtatutf  R‘*k*S .  .  >  nn  modelii  velm  :t*  l>  H  I  U  k  rl  una  f>  «.  i  di  gratto  e  nellingrattatote  net  modelli  velocitA  M ,  N ,  <  0.  circa  9  c<  di 

gratv  itu  %  >l’a  ti  rr>e*e  >>  ttftn  MMOI.hIi 


urnictM.  wnracciONtH  v  mantinoasi  umi  mta  mmuummmta 

Of  ACUtHtO  CON  IAS  NOtMAI  0«  MOUHOAO  AfUCABUS  A  IAS 
HCMAMKNTAS  NCUMATKAt  rOVTATIUS. 

rA«*  II  MAS  ALIO  RINIHMItNTO  V  LA  MAXMA  IIURAOON  DC  LAS  MU  IS  Off  RAH  CON  ISTA  HEMUMIENTA  A  UNA  PRESION  Dt  AIRE 
III  A0  put  (A  2  b«**,»20  khi  V  (  OK  IJNA  M  AM.Ll  RA  M  SDMINISTRO  DE  AIRE  DE  V»"  1 10  mm)  DC  DIAMETRO  INTERIOR 

ATINCION 


Ik  lm  HMidrlm  ’AM  v  ’AQ4  war  wrmyf»  H  M— ago  AariOua  1 1’ I 

(  naiaa  wmpw  H  wiwwtm  4v  an  •  naa  Wfraaaawiaaa  awn  4k  pwciRi  >  IK w alar  maiaafr  o  afaaaaw  c wd^aaaat  accMwalaa  aoAra  la  aaaMaaa  o  Oka  aMai  4t 
afortaaaa  naaaf raaaaaaanua  kfaaaao  ra  nta  Wnaaai aaau  El  ktaaaptaalaalo  4»  aMa  annaaa  4a  aafaandk  pa4na  acaaaaai  lawnaaaa 

ENGRASL 

A catta  I  ulicrw  a  aita  laicr.*  Infarv.ll  Rand  Rneu  I  ulaadON*.  10  »>  un  Keila  pari  huwBua  a  alia  vafoetdad  4c  Kuaaaa  caladad 
Oraaa  I  tills. eve  grata  bgera  Ingemdl  Rand  No  2H  H  grata  de  copa  No  2 

I  n  JubrKad«N  de  Imea  et  vnperati>  •  para  ettot  taiadrm  Racomendamnt  ei  empko  de  una  unidad  Utro  Ragulador  l  ubHodor  IwgartoB  Rmd  NFLRU4 
(•radue  el  lubncador  dt  tai  mantra  qur  eauta  un  vapor  dt  acetlt  Innano  en  d  ncioe 

I  n  m graft  adecuado  n  unperatmi  para  un  mtaimo  randtmwnto  y  duraemn  de  lug  engranajet  da  aaioa  laldrat  Introduacaw  6  cc  da  ^aaa  racotnandadi  con 
Ja  pntoia  de  engraw  R 000 A 2  22*  para  Un  modaios  de  vaiucidad  f)  H,  J.  JJ,  K  y  l  y  9  cc  para  ha  modaioa  da  vdoetdad  dt  M  N,  y  Q.  a  trrvaa  dd  Wgnador 
(  deaputs  dt  cada  M>  000  cicloa  u  tads  met.  to  qut  at  produces  pnmtro 
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PART  NUMBER  FOR  ORDERING 
REFERENCE  FOUR  COMMANDS  DE  LA  PIECE 
BESTS  L  LNUMMCR 
NUMf  MODEL  PEZZO  PER  LORDINA2IONE 
SIM0OLO  DE  LA  PlEZA  PARA  PEDIDOS 


PART  NUMBER  FOR  ORDERING 
REFERENCE  POUR  COMMANDS  DC  LA  PIECE 
BEST  CL  LNUMMCR 
NUMCRO  DEL  PC 2ZO  PER  L  ORDIN A2IONE 
SIMROLO  DC  LA  PlEZA  PARA  PEDIDOS 


i  M"*'  ■»  Homing  Awenhh 

i  7 AH  A 40 A 

?! 

Rotor  Ptnjon 

Hearing  S.it 

j  7AH  ID' 

for  H  M"iV  ratio  t  22  teeth) 

’ah  r 

•  Hot...  Bearing 

•  ’All  24 

i  for  J  ratio  1 1 6  teeth  1 

7  A  J  •  1  7 

4  1  rigger  Ruthing 

1  7  AH -Ml 

for  IJ  ratio  ( 13  teeth) 

7  AJJ  1  7 

po.  ttlr  V  aitr  Seat 

1  ’AH  10? 

32 

Rotor  Pinion  Spacer 

>'  logge-  \tve'*..-U 

!  ’AH  AW 

for  H.  J  M  or  N  ratio 

7AH-I8 

1  rigger  I'm 

7AMV4 

for  JJ  ratio 

i  ’AJJ  18 

*  Inlet  Bmhtng  Atwmhlv 

j  7AIIAV6V 

33 

l)rive  Plate  ( foi  t>  ratio)  { 

(  ’AD  1  ’l 

e  'i  \ir  Strainer  S*.  men 

t  RUA2-6I 

34 

l#ear  Head 

!»<  Throttle  Valve 

|  7AH302 

for  M  ratio  I  lb  teeth  1 

7  AM  216 

ft-. «.»! le  Valve  Spring 

,  7AM-5I 

for  N  ratio  ( 10  teeth) 

|  ’AN-216 

Muffler  VvwtnhK 

IRA  A 1  23 

for  0  ratio  1  1  ?  teeth ) 

7AQ-216 

•  M  Mufflei  O-ting 

1  HSHI67 

Gear  Head  Planet  Wear  Asaernhly  (  1) 

1  { \  Inlet  Buihing  Spacer 

i  ’AM-65 

i 

for  M  or  S  ratio  (  i  5  teeth ) 

i  7  AHA  10 

•  14  I  xhautt  Silencer 

7RA  .111 

for  (J  ratio  (  2  1  teeth ) 

I  7APAI0 

•  ‘  Keai  1  nd  Plate  <*a»ket 

All-7  3d 

36 

Gear  Head  Plane’  Gear  Bearing  (  1  for 

'»>  Ke a>  f  nd  Plate 

!  7AH-J 2 

each  (#ear)  ( fwt  H.N  orU  ratio) 

7AH  500 

i  Krai  1  nd  Plate  Retainer 

7AHi:* 

37  i 

(.ear  Head  Sp*er  (tor  M.  N  or  0  ratio) 

’AN-HD 

i*  Kol..r 

Gear  (  ate  Asaembly 

for  |i  H  J  I  M  or  N 

tor  D.  H.  J.  JJ.  K  m  L  ratio 

’AH  AJ’A 

ratio  1 

7AH  53 

for  M.  S  or  0  ratio 

’AN-A37A 

for  JJ  ratio 

7 AJJ  53 

38 

Gear  (  ate 

'or  K  of  (J  f*1*' 

,  7AK  53 

for  D.  H.  J.  JJ.  ►  or  L  nrj,, 

’AH-B37A 

•  1'^  Vane  P*i  ket  lift  •>(  4  Vanetl 

:  7AIM2AA 

for  M.  S  or  0  ratio 

’  AN-B37A 

;ti  (  Winder 

1  7AH3A 

39 

Grease  Fitting 

ihipiA-q 

1  1  o.nt  F  nd  Plate 

1  ’AH  11 

40 

Spindle  Beanng 

‘A-510 

<  *  hndf  •  |)o»el 

1  ’AH** 

41 

Spindle  Beanng  Retainer 

i  ’AH  26 

•  l-ont  Rotor  Be  a  nr  ft 

1  ri  22 

«2 

}  Grease  Shield 

’AH-'OI 

24  y  ron  ’  H‘  Bearing  >h  u»j»g 

:  ’AH  13 

o  , 

i Chuck  Spacer 

!  ^  A-90 

f  ront  Rotor  Bearing  Retainer 

W22-1 18 

44 

DnU  Chuck 

.>  Bearing  Spring  Wather  (  2) 

’ah 

0  to  1  4"  capacity 

ROOA  49 

Beaong  Hour  mg  Spacer 

7AH-81 

0  to  5  16"  -apaetty 

RUJ  <w 

:v  SpmdJe 

l 

0  lo  3  8"  v.apaot> 

RIM-99 

tm  D  or  J  ratio 

,  'AJA 

'  64"  to  1 .  2"  capacity  I 

R0K99 

for  H  ratio 

7AH* 

• 

[chuck  Key 

for  K  or  N  ratio 

-ARK 

for  ROOA-99  Chuck 

Run  A  J2V3 

for  1  ratio 

’Al  A 

I 

tor  ROJ  99  Chuck 

RuJ  -J  2  5  3 

lor  M  ratio  1 

’AM  A 

1 

for  RIM-99  Chuck 

RIM  3253 

lor  JJ  or  Q  ratio 

’AQA 

! 

for  R0K  99  Chuck 

R 1 T  J  2  5  3 

2‘f  Spindle  Planei  (tear  Ataemhly  (?) 

46  ! 

Dead  Handle  Adapter  <  2 1 

’A-44 

for  H  ratio ( 1  * i  teeth) 

’AHA10 

•  47  \ 

Dead  Handle 

RIA  A4* 

for  J  or  M  ratio  ( l  H  teeth ) 

’AJ  AIO 

48 

Pinch  Bolt 

MO-638 

for  K  or  N  r  at  mi  ( 21  teeth) 

’AKA  10 

• 

1  Chuck  Shield  Kit  (for  I),  H.  J,  JJ  or  K 

(or  L  ratio  (22  teeth) 

|  7AL-A 10 

ratio)  , 

7AH-K309 

for  JJ  or  0  ratio  ( 19  teeth)  | 

i  ’AQAIO 

• 

i  Nameplate  j 

5RA-301 

'0  Spmdle  Planet  (rear  Bearing  ( 1  for 

• 

j  Warning  Label  (for  N  or  Q  ratio)  1 

’A<*245 

eaih(>earl 

• 

jGreaaeGun  | 

ROOOA2-22* 

i  for  H  ratio 

i  7AH  500 

• 

Tune-up  Kn  ( include)  illuatratcd  parti  t 

(r>r  1,  JJ.  M  or  0  ratio 

i  ’AJ-W0 

1  5.  9,  10.  1  |  1  V  I3A.  15,  V  14,  22. 

for  K.  L  or  N  ratio 

’AK-500 

26,  ’’  m,)  i;i  | 

'AHTKl 

•  Not  riluitrtred 

a  Ti  keep  downtime  lo  a  minimum,  it  it  deniable  to  have  on  hand  certain  repair  pant  We  ttummend  that  you  ttock  one  (pair  ot  «et)  of  each  part  indicated 
by  a  bullet  (A)  lor  every  lour  took  in  aenrtce 

*  When  ordering  a  Dead  Handle  (47),  alto  order  two  Dead  Handle  Adapter!  (46) 
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Form  M47 

POWER  TOOL  DIVISION  Edition  2 

AUTHORIZED  SERVICENTERS 
for 

INDUSTRIAL  AIR  TOOLS,  HOISTS  AND  WINCHES 


Alabama 

Mu  Hardware  A  Supply  Co  .  Inc 
I  ill  Second  Ave  .  North 
Rirmin^um.  Al  35202 
’05  M2  8 183 

I  .h.I  Smith  Co  .  Inc 
I  tn8  I  ourlh  Ave  .  South 

Birmingham.  Al  35233 
MS  12)  10 JO 

Anaona 

<  .tendale  Induatnal  Supply 
4'24  (.rand  Ave 
t.lendate.  A2  85301 

mi;  939-9731 

California 

Noilhwettern  fquipment  A  Supply  Co. 
o35  Ml  Oilman  St 
Bafkalry.CA  94710 

4|S  s;i  4OA0 

(  ..niinental  Au  Toob 
I  144  7  Beach  Si 
(  emtoft,  C  A  90701 
’14  994  1412 

Ml ie*l  Tool  A  Hotat 
2218  sorth  Seaman  Ave 
South  El  Mouse,  CA  91  733 

21  '  448  7423 

Colorado 

<  entunon  Tool  A  Supply  Co 
2‘  3 1  Weal  18th  Avenue 
Denver.  CO  10204 

Ml)  534  495  9 

Delaware 

I  iduk'i  Induatnal  Servicer.  Inc 
7  Meco  Circle 
WiaUnglai.  Df  1 9804 
302  994  25)4 

(ieorpa 

Mid  South  Tool  A  (quip meal  Inc 
620  lluit  St 
Albany.  GA  31701 
912  4)54)084 

Au  Spectalntt.  Inc 
1 20  Internet*  No  Pky  E,  Salle  20* 
AtteaMa,CA  303)9 
404  955  )310 


Boalai  Supply  Company 
1935  South  Wahaah  Avenue 
CMcnRB.IL  60016 
312442-6800 

S  A  K  A  mail  Corp 
Ea(t  Route  316 
Malloan.IL  61938 
217-2584500 

Induatnal  Tool  Productt,  Inc 
3901  25th  St 
MoHna.  IL  61265 
309  797-0587 


Induatnal  Supply  Company 
203  Poplar  Place 
No.  Aurora.  IL  60542 
312459-2300 

(A  wholly -owned  aubaadiaiy  of 
Boater  Supply  Company 

Portable  Tool  Satel  A  Service.  Inc 
1 3401  S  Habted  Si 
lUwaAala.  IL  60627 
312441-2600 

Induatnal  Tool  Producii.  Inc 
9697  Bryn  Mawt  Avenue 
Roaenunt.  IL  60018 
312471-7730 

Indiana 

Ah  Power  Equipment  Co.,  lac. 
5709  W  85th  St 

ladtenapolb,  IN  46278 

3174724766 


Powerflow  Syatama.  Inc. 

1401  Tairfaa  TrafTkwiy 
Kenan*  City,  KS  66115 
913-342-7024 

Kan  natty 

Au  Equipment  Salat  A  Sendee,  Inc 
Route),  Boa  131 
A*fcnd,KY4IIOI 
60642*45)1 

Advanced  Material  Handbag  Co  .  Inc 
1 734  MaBwood  Ave. 

LoateHBa.  KY  40206 
502496-2166 


Lotaatiana 

Toolt.  Satea  and  Rentalt.  Inc 
1 1 1 34  Cedar  Park  Ave 
Baton  Rouft,  LA  70810 
504  292  4000 

Audyne-Lafayette 
108  North  Cruae  Avenue 
Bruaaaad.  LA  70518 
318  837  3251 

Sandau  Corp 

210)  Weal  Aultne  Highway 
Kenner,  LA  70087 
504  347  1  575 

Black  Cold  Rental  A  Supply.  Inc. 

101  Hroderton  Rd 
Lafayette.  LA  70501 
318-233-7137 

Thornton  Induatnal  Supply 
5901  Courtesy  Lane 
Shreveport.  LA  71108 
3184  36  7450 

Mteearhuerlta 

Tool  Scrriccntct  (Norwood) 

1014  Turnpike  Street 
Canton,  MA  02021 
617-828-0078 

Norwood  Tool  A  Indl  Supply  Co-  Inc 
935  Waahinglon  Street 
Norwood.  MA  02062 
617  769-2800 

Michigan 

Air  C oenponrnit  A  f  ngr'f .  Inc 
3057  Madtaon.  S  E. 

Grand  Rapada.  Ml  49509 
616-452-3188 


Radford  Air  Tool.  Inc 
37250  Plymouth  Road 
Livonia,  Ml  48150 
313-5914)0) 

Tool  A  Acccteot)  Co 
1679  W.  Hamlin  Road 
Rochaaaar,  Ml  4806) 

31)452-0900 


C  iHftnoM-Rml  Gang patty  lt$l 
Pvtnaad  ha  UMA. 
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Minnesota 

Warner  Induitnal  Supply.  Inc 
2  211  t  ait  Hennepin  Avenue 

Mmaeapoba.  MN  5  541) 
hi  2  3  78  7MXI 

Munn 

Mouse  <>l  7  inli  4  I  ngineertng.  Inc 
4)6  Angjum  Kd 
HuHwfflid.  MO  6)042 
) 1 4  711  4444 

Montana 

Induimal  Tool  A  Repair.  Inc 
9|  7  ltd  A vc  Noilh 
BrHrnpa,  MT  .'9101 
406  2)2  *1 14 

Nit  Jeraey 

Northland  Fqurpmenl  Co 
h  Deforest  Ave 
l-ail  Hanover.  NJ  07936 
201  386-1  723 

(  lark  Pneumatics,  Inc 
270  Monroe  Ave 
Kendwnrth,  Ni  070)3 
201  27  2-6060 

Net  Mexico 

Ingertol!  Rand  Equipment  Corp 
107  (  andelaru  Si  .  N  W 
Albuquerque.  NM  87107 
305  )4 4-78 1  I 


New  York 

3  roniKi  Induruial  A  Mar  me  Supply 
U3  Hopkmr  St 
Buffalo,  N  Y  14220 
716  826  7200 

Mid-State  Contractor's  FquipCo  .  Inc 
1811  l  eMoyne  Avenue 
Syracuae,  NY  13220 
315  455  5903 

Mid-State  Contiactor'i  Sarvtoeuter 
505  I  actory  Avenue 
Syracuse,  NY  1)208 
315-455  7384 

North  Carolina 

Wiliam  t  Tool*.  Inc. 

4840  Wlmonl  R4 
OadotM,  NC  28208 
704-523-8801 

Ohio 

Rrdcmco.  Inc 

10900  Loveiand -Madeira  Rand 

OH  45140 
513483-8000 

(ALL  MAIL) 

P  O.  Boa  42081 
CtoHBMO.  OH  45242 

InduacrMI  Tool  Sarvica 

2587  Tracy  Rand 
MneOwa—d.  OH  45819 
419481-9423 


(Huo  It  ontMuedl 

Ohio  I  or*l  Syitem*.  Inc 
386  3  (  onpni  Parkway 
Richfield,  OH  44286 
216-659  4181 

Oklahoma 

I  m nr II  (  omprettot.  Inc 
4515  I  Pine  St 
Tulaa.  OK  74115 
918  8)8  9955 

Ore»o« 

Induitrral  Tool  A  Supply  Co 
6(X)  S  I  Belmont  St 
Pnetbad.  OR  97202 
4(1)  287  2686 

Pennrylvanla 

Metal  Weldmi  A  Supply  Co  .  Inc 
5555  Trlghman  St 
ABenlown.PA  18104 
215  398-221  1 

Tool  Sale*  A  Service  Co 
1137  Lkctnc  Ave 
Fact  Pittabur^i.  PA  1 3 1 1  2 

412-8244X121 

M  Glo«et  A  Son* 

7  2  Mettenfer  St 
Job  net  own,  PA  15902 
814-5)5  7521 

Pbnt  Service  Co. 

6th  A  B  ml  ham  Sti. 

PtlUbur^.PA  15220 
412  381  4664 

Tennaaeee 

Chattanooia  Saw  A  Supply  Co..  Inc 
1 208  Fast  23rd 
Cfcattaaoom.  TN  37407 
615  266-1265 

Rkchman  Croaby  Hay*  Co  ,  Inc 
3150  Darner  Si 
Memphis,  TN  37407 
901  345-2200 

Auto  A  Mil  Supplv  Co.,  Inc 
DBA  Motor  Parta  A  Bearing  Co 
Hfchway  70  Last 
New  JohaaoavBto,  TN  37134 
615-535-2891 

Teaaa 

Corpui  Cbrtatl  Equipment  Co.,  Inc. 
4444  Baldwpi 
Coepna  OnML  TX  78408 
512  484  2981 


Ah  Power  Took  A  Hoitu,  Inc. 
4435  MMl  Way 
DMMaTX  73238 
114-333-4241 


Siarta  Machinery.  Inc. 
939  HawfcinaSt. 

Cl  Pm.  TX  79915 
915  772-0613 
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Teaaa  It  nntmurdl 

American  Maintenance  A  Rental.  Inc 
918  Noilh  Gull  Blvd 
Freeport,  TX  7  7541 
7 1  3  23  3  3281 

Audyne.  Inc 

15402  I  ad  Vantage  Paikway  Suite  326 
Hnuaton.  1Y  77012 
713  98741000 

Houttnn  Tool  A  lloiit  Co 
1401  Boylet 
Houston.  TX  77020 
7136744)912 

Aaaociated  T  ool  Specialties,  Inc 
3711  hi  lwus  City  Highway 
Nedartaad.  TX  7  7627 
71  3  727  2166 

I  ngine  Service  A  Supply 
1902  N  Gram 
Odeaaa.  TX  79760 
915  337  2386 

Induitrral  Art  Tool  Pasadena.  Ini 
I  305  Wert  I  action 
Paced ena.  IX  77501 
713  477-3144 

Air  Power  South  Texat.  Inc 
4850  Whirlwind 
San  Antonio.  TX  7821  7 
512656  9481 

Au  Power  1  nob  A  Hmm.  Inc 
Gladcwatci  Highway  inudc  I  oop  323 
Tyler.  TX  7571  1 
214  59)  7303 

Utah 

Ahranve  A  Tool  Specialties.  Inc 
2400  Dueciors  Row 
Salt  Lake  City.  UT  84125 
801  972  3182 

Vb#nia 

James  Mci.raw.  Inc 
2900  Deepwater  Terminal  Rond 
Richmond.  VA  2)234 
804  2)3  3071 

WaMaaptou 

8  A  1  IndusiraJ  Supply 
5601  I  ini  Avenue.  South 
Seattle,  WA  98108 
206-762  44)0 

Peer  fit  American  Commercial  C  o 
7420  2nd  Ave  South 

Snaffle,  W  A  98124 

206  762  3550 


Vatwuid.  Inc 
M26W  Wbcomia  Ave 
AppMian.WI  54911 
414-754-7173 

Took  A  Abradnt,  lac. 
1 506  W  Pteica  Street 
P  O.  Boa  480(53201) 
IttwMbae,  Wl  53208 
414-471  3051 
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